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Common Objective— 
Automatic-Assembly Systems 

At least three government-sponsored projects are 
progressing toward the development of automatic- 
factory techniques for the mass production of elec- 
tronic assemblies. (EM 3-53/106) The use of printed 
circuits is of course inherent in and common to these 
projects. One, it is understood, is being readied for 
early public release. Other programs now have several 
prototype machines in operation. . . . Programming 
in at least one method, will utilize digital computers 
with transistor circuitry. 

Although all projects have the same common ob- 

jective, there is sufficient divergence in the method of 
approach to eliminate any undesirable conflict. 
It is felt that the objectives of automatic-machine 
assembly systems are so broad that they actually cut 
right across the entire electronics production field, 
and that there will be room for more than one good 
system. 

One requirement is flexibility in order to take care of various 


configurations of printed circuits ... It is understood that suitable 


provisions are being made. For example, widths ranging from say 


I in. to 12 in. would be accommodated. 


Oo 


Stress-Step Method 
for Component Rating 


A method for rating components developed at 
Battelle Memorial Institute is said to reverse the con- 
ventional approach. Usually a test is continued until 
a failure takes place at some set temperature or load, 
and the elapsed time is taken as a measure or indica- 
tion of the component rating. In the stress-step method 
the temperature at which a component begins to fail 
in a given period is measured. 

Test begins at a temperature where deterioration 
is known to be unlikely. The temperature is then 
stepped up in increments of 10 C and held for a set 
period at each step. The component “passes” at each 
step as long as its resistance remains constant after 
reaching a steady value. The temperature just prior 
to that of the step at which deterioration occurs is the 
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maximum safe operating temperature for a time-period 





as used in the test. 


The January 1953 issue of Battelle Technical Review gives a 
brief summary of this method, which was developed by A. P. 
Jerencsik and W.T. Sackett, Jr., of the Battelle staff. 
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Special-Purpose ‘“‘Atomic” 
Electrical Equipment— 

With the inevitable development of nuclear-energy 
power plants, the designer of associated electrically 
energized equipments will face totally new problems. 
The establishment by Westinghouse of a new Atomic 
Equipment Department within its Atomic Power 
Division is recognition of this new area of design re- 
quirements. 

The new Westinghouse department will “engineer, 
manufacture and sell products that have been de- 
veloped for atomic-power plants,” reads the official 
announcement. As an illustration of such equipment 
the company points to the so-called “canned” electric 
pumps in the nuclear-energy- 


motor for driving 


powered submarines. 
O 


Printed circuits in conjunction with transistor circuits are 
particularly adaptable to a high order of straightforward 
functional design, in the opinion of many engineers. . 
Some notable examples are already in use, particularly 
in the Armed Services. 
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Mylar—Tough Backing for 
Magnetic Recording Tape 
High-speed telemetering magnetic-recording de- 
vices, as well as other special-purpose magnetic re- 
cording devices where the tape is subjected to severe 
operating conditions, may find decided advantages in 
Mylar-backed recording tape. Advantages as compared 
Kraft paper are 
extra strength and superior dimensional stability. . . 


with the conventional acetate or 


Another possibility—still in the future—is in TV mag- 
netic-recording video systems where an extremely high 
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Your Motors 
Are No More Dependable 
than Their Capacitors 


New Design Saves 20% 


in can sizes. 


This new design—Series 35— 
has a new type mounting bracket 
and a new end cap arrangement 
that saves 20% in can sizes. It 
is another example of how 
Mallory’s design and develop- 
ment staff is constantly working 
to improve our productand yours. 


Not a single field reject since we first started production 
of motor running capacitors! When we say “Complete Depend- 
ability”, we mean just that. 


This kind of performance is the result of rigid specifications 
on the special dry type foil and premium quality paper which 
form the heart of the capacitor. Impregnated with non-inflam- 

eames ae ; 
mable Mallotrol “A”, high dielectric strength and exceptional 
stability are assured. Silicone terminal bushings contribute to 
high insulation resistance and low power factor. 


The most modern production facilities ... controlled atmos- 
phere ...new manufacturing techniques... quality control 
specialists that check every operation... 100 percent inspec- 
tion of every unit for voltage breakdown, capacity and oil leak- 
age—these are more reasons why Mallory capacitors are 
completely dependable. 


Expect more... 


Get more from 
Mallory capacitors—on your motors—mean trouble-free per- 


formance under the most difficult conditions. Write us today MAL Y 





for more information. 


Electromechanical — Resistors * Switches ¢ Television Tuners * Vibrators 
Electrochemical—Capacitors e Rectifiers * Mercury Dry Batteries 
Metallurgical—Contacts* Special Metals and Ceramics * Welding Materials 


ALLOR 


P.R. MALLORY & CO. Inc. Y * SERVING INDUSTRY WITH THESE PRODUCTS: 
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RESEARCH HORIZONS 





concentration of pulses on multichannel tapes will be 
used and where the tape will move at a fast clip. 


On the cost basis, Mylar shows some disadvantage. A more 
serious disadvantage, however, is the difficulty in obtaining a 
smooth enough surface to provide a topnotch bond with the mag- 
netic-oxide coating. Mylar has still to be improved in this respect 
in comparison with acetate. 


rm 
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Research Project on Wide Range of 
Glass-Fiber Vibration Isolators 


Vibration properties of bonded fibrous glass ma- 
terials for use as vibration isolators are being in- 
vestigated under Owens-Corning-Fiberglass sponsor- 
ship. On a wide range of materials tests will show 
degress of difference in static and dynamic properties 
and the degree of nonlinear stiffness and damping. . . . 
Accelerated life tests will be applied to a limited 
range of materials in the second phase of the project. 


This is just one of some 397 research and development projects 
underway at the Armour Research Foundation, as summarized in 
its 1952 annual report, currently released. 
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D-C Positioning Device 
For Printing Machinery 

And here’s another project at Armour Research 
Foundation: 

Design of a new single-positioning d-c motor de- 
veloped by the Miehle Printing Press and Mfg. Co. 
was refined. The d-c operated device can be built 
in a range of small as well as large sizes with a high 
torque-inertia ratio. A large number of predetermined 
positions, including 180-deg reversals, can be indexed 
when the device is remotely energized by rotary- 
selector switch, pushbutton control, or contact-making 
devices such as sensitive pick-ups responsive to pres- 
sure, temperature or other factors. 
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Printing of circuit diagrams on glass-Teflon laminates 
with their characteristically slippery surfaces has been a 
hard nut to crack. The difficulty has been a deterrent to 
some applications such as panelboards in communications 
equipment . .. It is understood that commercial progress 
has been made in developing a suitable method. 
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Temperature-Indicating 
Surface Coatings 

Temperature-indicating coatings can provide a con- 
venient means for estimating the peak temperature 
that a specific equipment reaches during a period of 
operation. Such paints have a “built-in” ability to 
change to a permanent color at certain temperatures. 
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When applied to the critical elements of the equip- 
ment they will change color progressively during 
the operation or use of the equipment, and will thus 
provide a “color” record of the temperatures that 
were reached. . . . This method would be particularly 
useful when it is desirable to obtain such a visible 
record for the temperature performance of compon- 
ents that are remotely positioned or that are difficult 
to reach. 


Suitable temperature-indicating compounds were discussed in 
a paper titled “Temperature Indicating Paints,” by J. E. Cowling, 
Peter King, and Allen L. Alexander, all of the Naval Research 
Laboratory, before the American Chemical Society, at its Spring 
Veeting, March 1953, in Los Angeles. 
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Bigger Tube, 
Smaller Set 


Television programs will come into our homes big- 
ger, if not necessarily better. Several companies an- 
nounce availability during 1953 of 24-in. as well as 
27-in. tubes. 

But how far could a trend toward still larger-sized 
pictures be met with the direct-view tube? Earlier 
attempts to introduce some sets with tubes up to 34 
in. were not overly successful owing to the bulk and 
clumsiness of the sets. Miniaturization and _ printed- 
circuit techniques are of course already applied. And 
the TV set with transistor circuits is around the not- 
too-elusive corner. But what about the projection-type 
receiver for larger pictures? Will it be revived? 

This is advocated by Dr. J. L. H. Jonker, writing in 
November, 1952, Philips Technical Review in an ar- 
ticle, “Electronic Tubes.” Among other criticism of the 
superlarge tube, Dr. Jonkers says that in order to 
withstand pressures that may cause implosion, the 
large-tube screen has to be very thick and somewhat 
convex, with resulting distortion. 
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Low-Loss, High-Strength 
Glass-Reinforced Plastics 

Glass-phenolic laminates employing a recently an- 
nounced low-loss resin (understood to be a phenolic ) 
have been molded and successfully tested for use as 
structural aircraft parts. As disclosed by the Zenith 
Plastics Company at the Reinforced Plastics Con- 
ference of the Society of Plastics Industry, at Wash- 
ington, D. C. February 18-20, this material would be 
expected to maintain its high tensile and compressive 
strengths at the sharp temperature rise encountered 
at supersonic speed under the effect of ram compres- 
sion of air against the airplane surface. . . . The pos- 
sibility of complete airframes molded from such ma- 
terials was suggested. Since the reinforced plastic is 
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BRAKES and CLUTCHES 


Stearns Magnetic Brakes are friction disc 
brakes for the effective retarding of mo- 
tors and machinery. They may be used 
for holding anh unbalanced load in posi- 
tion or for eliminating coasting time of 
motors and machines. Stearns Brakes are 
available in sizes ranging in torque from 


1.5 lb. ft. to 7500 lb. ft. 


Stearns Magnetic Brakes are magneti- 
cally released and spring-set, providing a 
true safety brake in the event of power 





Stearns Magnetic Clutches are simple fric- 
tion devices, magnetically actuated, for 
connecting and controlling machinery and 
its source of power. They are available in 
a number of styles and in sizes ranging 


in torque from .4 lb. ft. to 30,000 lb. ft. 


Stearns Magnetic Clutches have many 
features in operation, including smooth ac- 





for positive 
START-STOP! 


failure. A quick steady pressure brings a 
fast stop with smooth, even operation. The 
release is snappy, eliminating any drag on 
the motor when stopping. They are avail- 
able for intermittent or continuous duty, 
for A. C. or D. C. operation, floor or motor 
mounting, horizontal or vertical applica- 
tion. Enclosures range from standard to ex- 
plosion proof (Class 1, Group D). All major 
motor manufacturers either supply them ex- 
clusively, or will furnish them upon request, 
motor-mounted and ready to operate. 


for smooth 
acceleration 
and release 


celeration and disengagement, a minimum 
of moving parts and can be arranged for 
automatic or manual control. There are 
no toggles, yokes, shifters or other parts 
to wear and get out of order. Stearns Mag- 
netic Clutches are available for a wide 
variety of jobs and are available for split- 
shaft or through-shaft application. 


Write for literature for complete design and engineering specification. 


MAGNETIC EQUIPMENT 


STEARNS 
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FOR ALL INDUSTRY 


MAGNETS 


STEARNS MAGNETIC, INC. 
642 S. 28TH ST., MILWAUKEE 46, WIS. 
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electronically “transparent,” the chances of detection 
by radar would be materiallly reduced—a definite 
factor of advantage over metal. 


The resin has been produced by the Bakelite Company and the 


combination of structural and dielectric properties indicate 


possibilities for applications other than. in aircraft. 
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Cutting Corrosion 
in Low-Alloy Steel 


Resistance of low-alloy steels to corrosion and oxi- 
dation at high temperatures will be studied by Sam 
Tour & Company, Inc., New York City consultants, 
as a result of a Wright Air Development Center re- 
search contract. The project covers two phases: (1) A 
comprehensive report comprising all available design 
and test data on processes for applying certain types 
of protective coatings to steel and operational ex- 
perience with such coatings. (2) Laboratory research 
on the more promising protective techniques revealed 
during the first phase. 


Foam-Type 
Insulation 

Foam-in-place resins have for some time found an 
accepted place in guided-missile applications where 
their low weight, good structural strength and ade- 
quate dielectric properties have been found useful 
in embedding or sealing telemetering or other elec- 
tronic systems. . . . The wider use of such materials 
in general electronic applications has now been noted, 
particularly in some uhf systems. Apparently, 
some of the earlier problems—poor stability and poor 
thermal dissipation—have been licked either by im- 
proved materials or by design methods. 


Foam-type cable insulation is understood to have been de- 
veloped in Germany. Owing to the unicellular structure of such 
insulation it offers obvious advantages in resistance to puncture 
and consequent moisture channelling as compared to conventional 
insulation. 
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Motor-Controlled 


Analyzer-Recorder 

Improved analyzer-recorder for continuously and 
simultaneously recording the relation between two 
variables is covered by U. S. Patent No. 2,620,256, one 
of a group of 23 patents recently released by the 
Atomic Energy Comission for nonexclusive, royalty- 
free licensing. This device incorporates two motor- 
controlled movable elements, a table and stylus, placed 
transversely from each other. Each phase-sensitive 
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motor is responsive to one or the other of the two 
variable quantities to continuously plot their rela 
tionship. 

Another patent (No. 2,625,653) covers a photo- 
multiplier tube coincident circuit capable of detecting 
a coincidence between a pulse of light and a pulse 
of electrical energy. Particular adaptability for the 
device is seen in the determination of the phase 
relationship between the accelerating r-f voltage and 
the accelerated particles of a particle accelerator. 


O 


A long period of materials research and development, 
laboratory evaluation, and use-equipment tests has put the 
stamp of approval on glass-alkyd molding compounds and 
Navy 
breaker molded parts. ... These materials are now specified 


glass-melamine molding compounds for circuit- 


to replace asbestos-phenolics. 
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More on Fads and Frills 
in Nomenclature— 


Let's see. we have the miniature components, 
the subminiature, the microminiature, and even—so 
help us!—the “midget” miniature. ... How about some 
standards? Maybe miniature to the minus one, mini- 
ature to the minus two, and so on! Anything to bring 


order out of a—so to speak—miniature chaos. 


Dielectric Materials 
Right Across the Board 

Keeping pace with research developments in the 
field of electrical insulation and dielectrics takes one 
not only to the meetings of the Conference on Elec- 
trical Insulation, the AIEE, IRE and various specially 
sponsored symposia and conferences, but to other 
groups as well... . Here’s the 55th Annual Meeting 
of the American Ceramic Society, to be held in New 
York on April 26-30, with a full-fledged symposia on 
dielectrics. And the Electrical Insulation Division of 
the Electrochemical Society provides another reward- 
ing dielectric bill of fare at the Society's April 12-16 
meeting in New York. 


Something New 
Will be Added 

There’s an expanding area of research on the effects 
of gamma radiation on engineering materials. Projects 
on dielectric materials have already been noted in 
this publication. (EM 1-52/90; 12-52/109) Sooner than 
we expect, perhaps, a typical table of properties will 
have to include data on high-energy radiation resis- 
tance. 


—A.E.J. 
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Realistic Performance “Specs” 


IN A DYNAMIC AREA Of new developments 
such as electrical and electronic component 
materials and parts, the gap between per- 
formance specifications and technological 
progress has long plagued both the design 
engineer and the component manufacturer. 
Particularly acute has been the situation in 
military procurement. The recent publica- 
tion of an omnibus-type standard by the 
military services is a major step forward. 

This problem has not been easy of solu- 
tion. A performance specification takes 
time. It does not set up targets such as a 
research and development contract. Nor 
does it spell out step-by-step techniques 
such as an application specification. It 
must do three basic things: (1) Keep hard 
on the heels of accomplished developments 
in component materials and designs. (2) 
Relate only to components that are avail- 
able to the design engineer, or at the least, 
that could be made available with reason- 
able effort. (3) Reflect the design require- 
ments of as many end equipments as pos- 
sible. 

The development of single test standard 
or specification covering such components 
became an obvious desideratum. A joint 
project therefore was initiated some time 
ago by the Department of Defense leading 
to the establishment of what was termed an 
“Omnibus Test Standard.” This project has 
now reached the stage of a military stand- 
ard which was approved on January 29. 
1953, as MIL-STD-202, titled, “Test Meth- 
ods for Electronic and Electric Component 
Parts,” with the effective date for use by 
the Army, Navy, and Air Force as of Feb- 
ruary 28. 

As interpreted by its sponsor, the Armed 


Services Electro Standards Agency, this 
standard establishes uniform methods for 
testing electronic and electric component 
parts, including basic environmental tests 
to determine resistance of the specimens to 
deleterious effects of natural elements and 
conditions surrounding military operations, 
and physical and electrical tests. These 
test methods have been prepared to serve 
a dual purpose: 

1. To specify the compromise between 
the simulated field service conditions ob- 
tainable in the laboratory and the actual 
field service conditions. The tests specified 
are not to be interpreted as an exact and 
conclusive representation of actual service 
operation in any one geographic location, 
since the only true test for operation in a 
specific location is an actual service test 
at that point. 

2. To describe in one standard all of the 
test methods of a similar character which 
now appear in the various joint-services 
electronic and_ electric component-parts 
specifications, so that these methods may 
be kept uniform and thus result in con- 
servation of equipment, man-hours, and 
testing facilities. In achieving this objec- 
tive, it is necessary to make each of the 
general tests adaptable to a broad range 
of electronic and electric component parts. 

This standard includes only a small num- 
ber of test methods, and is to form a 
nucleus for a standard which is intended 
eventually to include all common test meth- 
ods required by specifications for electronic 
and electric component parts. Consequent- 
ly, it will undergo the process of being 
revised practically as soon as it has been 
printed. 
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Duty-Cycle 


Drives 


TABLE 1 — 
BASIC 


FORMULAS 


“Tl 


OR 
CALCULATING 
CYCLICAL 
MOTOR 


PERFORMANCE 


With Induction Motors 


To avoid misapplication, the load cycle should be accurately defined 


and the heating and cooling watt-seconds losses of the motor calculated 


for one cycle; three drive problems are worked out in detail. 


R. F. Woll, Motor Engineering Department, Westinghouse Electric Corporation 


THE SUCCESSFUL APPLICATION of the induction motor to 
drives subject to abnormal usage necessitates close 
cooperation between the machinery manufacturer and 
the motor designer. In order to avoid misapplication 
certain design and performance characteristics of the 
motor must be related to the duty cycle of the drive. 

With this information, the ability of a motor to func- 

tion satisfactorily on a given application may be read- 

ily determined, and where necessary, suitable modi- 
fications in the duty cycle or the motor design or both 
can be made. Where compromise between the appli- 
cation and the motor design is required, obviously the 
closest cooperation between user and motor designer 
is a necessity. 

To define the duty cycle completely, the following 
data must be available: 

1. WR? of the connected load referred to the motor 

shaft. 

2. Horsepower of load and length of time required 

for each period of running. 

Time consumed in standing idle. 

4. Number of starts, stops, reversals or speed 
changes required per unit time. This item, to- 
gether with items 2 and 3 may best be illustrated 
by a schematic diagram of the duty cycle. 
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5. Where stops are involved, it should be stated 
whether the stop is accomplished by mechanical 
brake, dynamic braking, plugging, or simply by 
permitting the motor to coast to a stop. 

6. Where a given inertia load must be brought up to 
speed in a definite time, the friction torque of the 
load also must be known. If the torque require- 
ments of the load vary appreciably with speed 
(for example in a fan wrziication), the speed- 
torque characteristics of the load must be known 
to calculate the accelerating time accurately. 

. Any unusual requirement, such as the need for 


high torque to prevent the motor from pulling 
out during a momentary excessive load; space 
limitations; high ambient temperature; etc. 

The foregoing information is of course in addition 
to the normal motor specifications of frequency, num- 
ber of phases, voltage, nominal-hp rating, speed, 
mounting type and enclosure. Any additional perti- 
nent information that gives the motor designer a bet- 
ter general understanding of the application will en- 
able him to make a more intelligent analysis of the 
drive problem. 

In many cases it is not possible to define all the 
elements of the duty cycle with complete accuracy 
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Rotor watt-seconds loss = 0.00744 oa «(Syn rpm)}*xs2- $F) 


where g = acceleration due to gravity = 32.2 
S, = initial slip 
S; = final slip 
straight acceleration :( SS?) =/ 
plug stop:( S-S$) = 3 
plug reverse :(S*-S2) =4 
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Stotor watt - seconds loss = =. x rotor watt- seconds 
where ¢,= stotor resistance 
fg = rotor resistonce referred to primory 


tL stator copper loss x (tl power factor)® 
full-load rotor copper loss 
“for double-deck and deep-bor rotors, this relotwe + ratio will be high 
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watt -seconds loss * 526 
Ib x 10® xk 








When it is necessary to estimate certain of the data, 
such estimates should generally be made by the de- 
signer of the machine rather than the motor designer. 

The minimum motor design and performance char- 

acteristics that must be known to permit adequate 
calculation of duty-cycle operation are: 

1. WR? of the rotating parts. 

2. Ratio of stator to rotor resistance, r, /re 

3. Watts loss at the various loads at which the motor 
is required to run. 

4. Watts loss the motor can dissipate at the various 
operating speeds (including standing idle if this 
is part of the cycle) without exceeding the maxi- 
mum allowable temperature rise. 


Ut 


Where accelerating, plug stopping or plug revers- 
ing time must be held to a specified value, the 
motor speed-torque characteristics through the 
particular range of speed must be known. 

6. In certain cases, the cross-section, volume, and 
kind of material used for the motor’s conductors 
must be known. 

There is rarely any need to estimate the necessary 
motor design and performance data, since this informa- 
tion will be known to the designer from the normal 
test and design records of the particular motor. It is 
quite treacherous to attempt to apply any motor to a 
severe duty cycle without consulting the designer. 
Because of his more intimate knowledge of motor de- 
sign, he is best suited to recommend the proper motor 
for a given application, and can frequently suggest 
minor changes in the operating cycle that will affect 
an improvement in the overall operating efficiency. 

The fundamental formulas from which the motor 
performance on duty cycle applications may be cal- 
culated are listed in Table I. A few typical applications 
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A loom drive 
ealls for a 
low-slip motor 
for fast cloth 
production, 
with a special 
high-inertia 
rotor to absorb 
the energy of 
the rapidly 
pulsating load. 
The Design B 
motor at left 
carries a rating 
of 1.5 hp at 
1200 rpm in a 
254 frame, 
totally-inclosed 
non-ventilated. 


will be worked out to illustrate the use of these 
formulas in determining whether or not the motor will 
adequately drive the load. 
Case History I 

An automatic drill press is used to drill holes through 
steel beams on a continuous production basis. The 
particular drive application is the feed of the drill 
head, which is advanced at a slow speed, then reversed 
at high speed. The speed and direction of rotation of 
the motor are controlled through limit switches at each 
extreme of head travel, and each speed change is 
accomplished by plug reversing. Operation is contin- 
uous for an 8-hr shift. Duty cycle is plotted in Fig. 1. 
Data on the load is as follows: 

1. WR? of connected load is 0.15 lb-ft? referred to 
motor shaft. 
Load in forward direction is 2.7 hp and duration 
is 40 sec. 


bo 


Load in reverse direction is 0.5 hp and duration 
is 20 sec. 


wo 


Specification of motor selected: 3/3 hp, 4/8 pole, 3 
phase, 60 cycle, 440 volt, 1800/900 rpm, 2-speed single 
winding, 284 frame high-slip squirrel-cage induction 
motor, open drip-proof enclosure, Design D_ char- 
acteristics. 

Detailed motor design and performance data: 

1. WR? of rotor is 4.1 lb-ft? 

2. Loss at 2.7 hp, 900 rpm, is 500 watts 

3. Loss at 0.5 hp, 1800 rpm, is 125 watts 
4. Ratio mi/rz for 4-pole connection is 0.45 
5. Ratio ri/rz for 8-pole connection is 0.42 


6. Allowable loss for 50C rise at 900 rpm is 600 
watts; at 1800 rpm, 1000 watts. 
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Calculation of heating watt-sec for one complete cycle: 


Plug reverse from 1800 rpm to 900 rpm: 


4.25 

Rotor watt-sec =0. 00744 x -X (900)? (32—0?) = 7,160 
= i 

Stator watt-sec =0.42 X7160 = 3,010 


Run for 40 see at 2.7 HP, 900 rpm: 500 X40 
Plug reverse from 900 rpm to 1800 rpm: 


= 20,000 


4.25 
Rotor watt-sec = 0.00744 X (1800)2(1.5°—07) = 7,160 
s2.2 
Stator watt-sec =0.45 7160 3.990 
Run for 20 sec at 0.5 hp, 1800 rpm: 125 x2 = 2,500 
Total heating watt-sec =43,050 


Calculation of cooling watt-sec for one complete cycle: 


Run 40 sec at 900 rpm: 600 X40 
Run 20 sec at 1800 rpm: 1000 x20 


24,000 
20,000 


Total cooling watt-sec = 44,000 


Hence the expected temperature rise of this motor 
operating continuously on this application will be 50 C 
x 43050 /44000 49 C, 
probably be expected. 


and satisfactory operation can 
However, a review of the heat- 
ing watt-sec calculations indicates that the major loss 
is incurred while running at 2.7 hp at 900 rpm, and the 
plug-reversing losses are less than half the total. Thus 
it is in order to investigate whether the application 
can be adequately served by a low-slip motor with con- 
sequent savings in motor cost; the change to a low- 
slip motor will reduce the running losses while increas- 
ing the plug-reversing losses. 

The only items that will be affected by the change 
to a low-slip design are the m/rz ratios and the watts 
loss while running. These items are: 
4-pole: r; /rs ratio 
8-pole: r 
Loss at 2 
Loss at 0.. 


2: 
l 

$50 watts 
=-120 watts 


ws 


r ratio 

7 hp, 900 rpm 
> hp, 1800 rpm 
listed in the 
same order as originally made, reveals the following: 


Recalculation of the heating watt-sec, 


Rotor watt-sec 7,160 
7,160 x 2.1 15.040 
$50 /500 x 20,000 18,000 
Rotor watt-see 7,160 
7,160 x 2.25 16,100 


120/125 x 2500 2.400 
Total heating watt-sec =65,860 (low-slip motor) 


This then indicates 
of 50 C x 65.860/44,000 
on the duty cycle described. 
should definitely 
plication. 


an operating temperature rise 

5C for the low-slip motor 
Hence such a motor 
not be recommended for the ap- 


Note that 50C rise is used as the measure of a safe 
operating temperature rise for open motors on duty- 
cycle applications, rather than the normal 40 C tem- 
perature rise rating for open motors. This simply means 
that any allowance for the service factor normally 
associated with 40C rise open motors is disregarded 
when applying such motors on specific duty cycles. 
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FIG. 1—Chart of duty cycle of Case History I drive 
application involving reversal of drill feed motor. 


Case History II 

A 2-speed motor drives a worm-type coal stoker for 
a boiler. As charted in Fig. 2, the motor operates con- 
tinuously and always in the same direction of rotaton; 
the amount of coal delivered is controlled by alter- 
nately operating the motor at low and high speeds. 
In this example, distribution of running time in the 
forward direction is not critical. The time running at 
600 rpm may be increased, with corresponding de- 
crease in time at 1200 rpm, but redistribution of run- 
ning times in a reverse direction would seriously affect 
motor heating. 

The stoker manufacturer desires to incorporate in 
his instruction literature a caution to his customers as 
to the maximum number of speed-changes per minute. 

Data on the load is as follows: 

1. WR? of connected load is 0.10 lb ft? referred to 

motor shaft. 


2. High speed load is 0.9 hp, and low speed load is 
0.45 hp 
3. Motor must have at least 300 per cent pull-out 


torque at each speed to avoid stalling in event of 
any jamming of the coal. 

Specifications of motor selected: 1/0.5 hp, 6/12 pole, 
3 phase, 60 cycle, 220 volt, 1200/600 rpm, 2-speed sin- 
gle winding, 254 frame low-slip squirrel-cage induc- 
tion motor, totally enclosed non-ventilated, Design B 
characteristics. 

Detailed motor design and performance data: 

1. WR? of rotor is 3.2 Ib ft? 

2. Loss at 0.9 hp, 1200 rpm, is 220 watts 

3. Loss at 0.45 hp, 600 rpm, is 195 watts 

1. Ratio ri/rz, either connection is 2.3 

5. Allowable loss for 55 C rise at either speed is 290 

watts. 

Rather than tabulate the heating and cooling watt- 
seconds separately, these two items will simply be 
equated to determine the allowable number of speed 
changes per minute. It is first necessary to determine 
the watt-sec loss for one speed change as follows: 


oo 
Vv 
Rotor watt-sec =0. 00744 x <(600)2 (—12—0°) 
32.2 | =274 
o o 
72.0 
or 0. 00744 (1200)2(0.5°—0?) | 
° 
0 


1: Total watt-see =905 
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FIG. 2 (Left)—Duty cycle of a stoker drive 
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Case History Il. FIG. 3 (Right)—Duty cycle of Case History III, an ab- 


rasive cleaning machine impeller drive which remains idle for 40 per cent of cycle. 


Then, assuming that the running time will be equally 
divided between high and low speed operation, the 
heating and cooling watt-seconds for 1 min can be 
equated to each other, letting x number of speed 
changes: 

905x + (30 x 220) (30 x 195) 60 x 290 
Solving this equation for x results in an allowable 
number of 5% speed changes per minute. Since it is 
possible that operation at high speed with its higher 
losses may be of longer duration than low-speed oper- 
ation, the same equation may be set up on the basis 
that high-speed operation accounts for 75 per cent of 
the total time: 

905x + (45 x 220) + (15 x 195) 60 x 290 
This equation, when solved for x, results in just over 
5 speed changes per minute. Thus, the stoker manu- 





A Design C motor was chosen for the drive of this power- 
plant coal conveyor because it combines high efficiency 
for minimum power demand during long running periods, 
with high starting torque to overcome high friction. Motor 
carries a 10-hp rating at 1800 rpm in a totally enclosed 
fan-cooled 324 frame. 
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facturer can advise his customers that operation must 
be limited to not over 5 speed changes per minute. 

In this application no advantage would be gained 
in employing a more expensive high-slip motor, since 
the losses incurred in speed changing are only 24 per 
cent of the total heating watt-seconds. For example, 
assume a high-slip motor were used having a 1r,/r, 
ratio of 0.5, but with 30 watts higher running losses on 
both speeds. In this event, the total heating for the 
l-min cycle would be: 

(274 + 0.5 x 274) 5 + (45 x 250) + (15 x 225) = 
17,700 watt-sec. 

This is slightly higher than the total of 17,400 heating 

watt-seconds obtained with the low-slip rotor. 


Case History III 

A motor is to drive a heavy alloy steel impeller that 
propels a stream of abrasive pellets over small rough 
castings, which are held on a rotating table by electro- 
magnets. The operating cycle, Fig. 3, consists of accel- 
erating the impeller to full speed, running under load 
for a time sufficient to give the castings the desired 
degree of finish, plug-stopping, and standing idle while 
the finished castings are removed and rough castings 
loaded. The cycle is then repeated. Since any time 
consumed in addition to the time required for blasting 
the castings plus unloading and reloading the table is 
waste time, the following requirements are deemed 
necessities by the machine manufacturer: 

1. The motor must have high starting torque to 

accelerate the impeller as rapidly as possible. 


2. The motor must be plug-stopped to provide max- 
imum deceleration. The machine manufacturer 
has found from past experience that mechanical 
brakes are unsatisfactory on the application. 

3. As soon as the rough castings are loaded in the 


machine, the motor must be capable of repeating 
the cycle without any time allowance for addi- 
tional motor cooling. 


Details of load cycle: 

1. WR? of the impeller is 19.7 lb ft. It is belt con- 
nected to the driving motor and its speed is 
stepped up by 1.7-to-1 pulley ratio. 

Running time is 6 min at load of 13.6 hp. 

Idle time for unloading and reloading the ma- 
chine is 4 min. 


Ww bo 
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Type of Design Design A 
Slip low 
Frame size 326 
Hp rating 15 
Rotor WR® 3.8 
Motor fan WR? je 
Load ‘WR? 57 
Total WR? 62 
Watts loss at 13.6 hp 1150 
r:/Tz ratio 1.8 
Allowable watts loss for 55. C rise| Roeeing cane 
_ {Rotor 46,400 
Watt-sec loss for one acceleration Stator 83.500 
Watt-sec loss for one plug seat re en 
| Stator 250,500 
Running watt-sec loss 414,000 
Total heating watt-sec* 933,600 
{Stopped 114,000 
Cooling watt-sec{ Running 756,000 
| Total* 870,000 


* Totals are for one complete cycle 


Specifications of motor selected: 15-hp, 4-pole, 
1800-rpm, 3-phase, 60-cycle, 440-volt totally enclosed 
fan-cooled squirrel-cage induction motor with high 
starting torque. Remaining characteristics to be estab- 
lished by the motor manufacturer for most efficient 
operation on the application. 

Motor Design and Performance Data: Since the 
problem is to select the proper motor for this applica- 
tion, parallel calculations will be conducted on four 
different varieties of motors as a preliminary step. The 
results of these 
Table II. 

The calculations indicate that the Design D high- 
slip motor has the greatest excess of heating over 
cooling watt-sec for the complete cycle. Although its 
accelerating and plugging losses are the lowest of the 


calculations are summarized in 


four designs considered, these gains are more than 
offset by the high running losses produced by the 
high-slip rotor. Since this motor is the most expensive 
as well as the most special of those reviewed, there is 
no point in considering it further. 

The oversize standard motor of Design B shows the 
great margin of cooling over heating watt-sec. Al- 
though this would permit (from the motor standpoint ) 
an increase over the normal number of 6 operating 
cycles per hour, no gain in productivity along these 
lines can be realized since the times for running and 
machine loading are fixed. Hence there is no reason 
to favor this more expensive design over the Design C 
motor. 

The choice of the proper motor is narrowed down 
to Designs A and C. The Design A motor has an excess 
of 62,360 watt-sec per cycle on the heating side. To 
equalize this increased loss by keeping the motor 
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Table II—Comparison of Four Motor Drives for Case History III. 


Design C Design D 
low high low 
326 326 364 
15 15 20 
3.8 3.8 5.4 
i= 1.2 1.6 
57 57 57 
62 62 64 
1300 1950 1100 
1.15 0.41 1.75 
475 475 570 
2,100 2,100 2,650 
46,400 46,400 47,900 
53,300 19,000 83,800 
139,200 139,200 143,700 
159,900 57,000 251,400 
468,000 702,000 396,000 
866,800 963,600 922,800 
114,000 114,000 137,000 
756,000 756,000 955,000 
870,000 870,000 1,092,000 


standing idle after the machine is loaded would re- 
quire a waste time of approximately 2% min (63,- 
360/475 x 60) or an increase of 22% per cent in cycle 
time. To equalize the increased loss by keeping the 
motor running under load longer than required to fin- 
ish the castings adequately would require a waste 
time of 1.1 min [63,600/(2100—1150)60] or an in- 
crease of 11 per cent in normal cycle time. Since the 
cost of the Design A motor will only be slightly less 
than the Design C motor, it would seem that the sav- 
ings in cost would not be enough to justify the waste 
time required for the Design A motor to operate within 
the temperature rise limitations. 

While the Design C motor meets the application 
requirements exactly, it is suggested that the user be 
given in addition the following data for the other 
motors: Selling price and delivery information; re- 
stricted productivity that must be accepted with the 
Design A unit; potential for increased productivity 
available in the oversize Design B unit. After weigh- 
ing these factors, the machinery manufacturer can 
make his own decision as to which motor provides 
the best overall solution to his drive problem. 

As a further check, it is desirable to ascertain 
whether the instantaneous temperature rise produced 
in the motor by plug-stopping the high inertia load is 
excessive or not. In the examples discussed thus far, 
the adequacy of the motor on a duty-cycle application, 
has been established by ascertaining that its dissipat- 
ing capacity for the particular overall cycle is equal 
to or greater than the amount of heating produced. 
If this be the only measure of adequacy, a misleading 
answer may be obtained in certain drives. For ex- 
ample, take the absurd extreme of a fractional-hp 
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ABOVE, a standard low-slip motor is 
well adapted to drive this bark strip- 
per for plywood logs. Motor runs 
continuously, with load varying from 
zero to full load, with momentary 
peaks as knots or limb extrusions are 


encountered. A  25-hp, 1800-rpm, 
motor used to accelerate a flywheel with an inertia of 
1000 Ib-ft? once a week, and running at no-load be- 
tween each acceleration. The total cooling watt-sec- 
onds for the complete weekly cycle might show a com- 
fortable margin over the total heating watt-seconds, 
ignoring the fact that sometime during the initial accel- 
eration the motor will burn out. 

While Case History III is far from this extreme, a 
check of instantaneous temperatures is in order, par- 
ticularly since the motor otherwise best fitted to the 
application is the Design C with a double-deck rotor. 
In such a motor, during plug stopping and while run- 
ning in the initial stages of acceleration, the major por- 
tion of the rotor loss will be carried in the upper bars 
of small cross-section. This is so because the secondary 
frequency during the plug-stop will vary from 120 to 
60 cps (slip changes from 2 to 1) and skin effect will 
limit the depth of penetration of the current in the 
rotor. Additional motor design data must be known to 
make the calculation, assumed as follows: 


1. Rotor conductors are die cast aluminum, with common 
end rings short-circuiting both the upper and lower bars. 

2. There are 48 upper bars, each having cross-sectional 

area of 0.052 sq. in. and length of 6 in. 

End rings have a mean diameter of 71% in. and a cross- 

sectional area of 0.30 sq. in. 


“~ 


6 
Relative upper-bar resistance 2.40 (71%) 
0.052 x 48 
2X75 
Relative end-ring resistance 0.99 (29%) 


rx 16x 0.30 


Total =3.39 
Volume of conductor in upper bars 


18 x 6 x 0.052 =15.1 cu. in. or 1.51 lb. 
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Frame 364 Design B open drip-proof 
motor was selected 
requirements of the 


RIGHT, typical punchpress drive calls 
for a high-slip motor to permit the 





flywheel inertia to absorb some of 
the load when the crankshaft bottoms. 
load. Running losses are low because of the 
idle time between strokes. Motor 
shown is rated at 20 hp, 1200 rpm 
in Frame 405, Design D, open drip- 
proof enclosure. 


to suit the rms 


Volume of conductor in end rings 


=2@xwx7.5x 0.30 =14.1 cu. in. or 1.41 Ib. 


Instantaneous rise in 0.71 x 139,200 x 526 


upper bars = =156 C 
0.22 x 10° x 1.51 
Instantaneous rise in 0.29 x 139,200 x 526 
end rings =68144C 


0.22 x 10§°x 1.41 


These instantaneous temperature rises are within 
acceptable limits. Since the Design C rotor has proved 
all right in this respect, there is no need to check the 
other two rotors as they will obviously have safe tem- 
perature rises. But as a matter of interest, the instan- 
taneous rise in the stator conductors of the Design A 
motor will be calculated. This motor has 23 lb of cop- 
per in the stator winding. 


Instantaneous rise in 250.500 x 526 


stator winding = 61C 
0.094 x 23 x 10° 


This value is also safe, and the analysis of Case History 
III is now complete. 


Instantaneous Temperature Rise 


Instantaneous temperature rise in the motor conduc- 
tors should be checked, in general, only when a heavy 
inertia load is accelerated, plug-stopped or plug-re- 
versed at infrequent intervals in the cycle, and there 
is a relatively long period of operation at light load 
where a large amount of cooling is accumulated. 

What maximum instantaneous temperature rises are 
permissible is a difficult question to answer in general 
terms, as many factors are involved that result in 
different limitations for different designs. The formula 
in Table I is based on all the heat energy being ab- 
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sorbed entirely in the conductor, but in practice this is 
never true since the heat will be conducted away to 
some extent through surrounding material or radiated 
to the air. In this regard, let us compare die cast and 
brazed squirrel-cage rotors. In the former, the bar 
portion of the conductor is in intimate contact with the 
laminations and heat transfer from conductor to iron 
will be rapid; in the latter, the contact between bars 
and laminations is much less intimate. When consid- 
ering the end-rings, the brazed rotor will usually have 
superior heat transfer since the cooling air is free to 
circulate around the entire surface area of the ring; in 
the die cast rotor only a part of the end-ring surface 
area is exposed to the cooling air. Although the re- 
maining surface area is in contact with the core, heat 
transfer will be retarded because the flow is across the 
laminations. 

A smaller motor will have more rapid heat transfer 
from its conductors than will a larger motor, simply 
because a small volume will inherently have greater 
relative surface area. 


Trouble from Expansion and Contraction 


While high temperature is in itself a contributory 
factor to motor failure, there are other factors of 
greater importance when determining the effect of 
high instantaneous temperatures on motor life. Since 
it is necessary to maintain an average temperature 
rise within the allowable limits established for the 
class of insulation used, if an extremely high temper- 
ature exists during some portion of the duty cycle, 
correspondingly low temperature must exist in some 
other part of the cycle. The resultant temperature 
differential will produce alternate expansion and con- 
traction of the parts affected, with consequent danger 
of mechanical fatigue. 

In order to minimize any ill-effects from this source, 
two choices are available: (1) Keep the temperature 
differential low enough so that trouble will not occur, 
or (2) modify the design to prevent failure resulting 
from an unavoidably high temperature differential. 

In a brazed rotor having relatively high resistance, 
there is high loss and high instantaneous temperature 
in the end-rings. As the end-rings alternately expand 
and contract, the portion of the bars that extend be- 
yond the rotor iron are bent out then in. The repeated 
bending can cause mechanical fatigue of the bars at 
the point of emergence from the rotor core. See Fig. 
4. This problem can be solved by redesigning the 
rotor circuit so that a greater percentage of the total 
rotor loss is in the bars rather than in the end-rings, 
thus reducing the end-ring expansion. An alternate 
solution is to brace the end-ring mechanically to limit 
its expansion. 

High instantaneous temperatures in the stator wind- 
ing will generally occur only in motors having low-slip 
rotors. In addition to the danger of mechanical fatigue 
of the coils or the insulation, the high temperature 
itself has a deteriorating effect on the life of the 
insulation. 
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FIG. 4—Effect of end-ring expansion in a brazed rotor. 





FIG. 5—Speed-torque curves of load (impeller) and 15- 


hp Design C motor are matched to gage acceleration. 


Table III gives suggested values of approximate 
maximum instantaneous temperature rise for stator 
windings of Class A insulated motors, and for the 
rotor conductors of die-cast rotors. Since the reaction 
of the brazed rotor to high instantaneous temperatures 
is more a function of the amount and type of strain 
encountered than of the value of temperature itself, no 
attempt is made to assign instantaneous temperature 
rise limits for brazed rotors. Each design must be 


judged individually. 


Effect of High Temperature Insulation 

The three typical drive case histories have all cen- 
tered around Class A insulated motors. What changes 
might be expected on duty-cycle applications if higher 
temperature insulation were used? Rarely would a 
gain proportional to the respective temperature rat- 
ings of the insulation be effected. For smaller motors 
employing “partially closed” stator slots, the wire and 
slot insulation for Class B and Class H insulation take 
more space, hence the effective copper cross-section is 
reduced. The consequent higher stator resistance will 
result in higher running stator copper loss, plus a less 
favorable r,/r, ratio and hence more stator loss during 
accelerating, plugging, etc. For larger motors having 
“open” stator slots, this space limitation does not exist 
for the higher temperature insulations. 

However, where mechanical fatigue of conductors 
resulting from high instantaneous temperature is the 


ELECTRICAL MANUFACTURING 











eR ER 





limiting factor on a motor application, use of high 
temperature insulation would be of no benefit. Each 
application should be individually reviewed to deter- 
mine whether the more expensive high temperature 
insulations are justified. 


Calculation of Accelerating Time 

When figuring time to accelerate an inertia load, it 
is advisable to make the computation in steps in order 
to more readily determine the torque available for 
acceleration. This is particularly true where an accu- 
rate evaluation of accelerating time is desired. Fig. 5 
shows the speed-torque curves of the Design C motor 
and the impeller of Case History III, with the torques 
and speed of the latter referred to the motor shaft. The 
step calculation of time to accelerate motor and load of 
62 |b-ft* total inertia follows: 


Torque, lb-ft 
Acceler- Time 


Speed range rpm Motor Load ating sec. 

to 400. oe ose a ce 102.5 Q 100.5 0.80 
400 to. $00.......... 98 3 90 0.90 
800 to 1200...... oo ae 8 83 0.97 
1200. to 1500. ......... 98 19 74 0.82 
1600'to 1750)... ....55. 75 33 42 1.20 
Bale ee Sands ay s rateha lates is . =4.69 


This example is somewhat unusual in that for most 
duty-cycle applications the load torque during accel- 
eration will consist of friction only, and will generally 
remain constant over the entire speed range. 


Wound-Rotor Motor 

On.duty cycles beyond the capabilities of the squir- 
rel-cage motor, the wound-rotor motor may be used. 
Since external resistance may be added in the rotor 
circuit, very favorable r,/r, ratios are attainable. A 
second advantage is that a large portion of the rotor 
losses are dissipated in the external circuit without 
affecting the motor temperature rise. 

However, the use of the wound-rotor motor on 
duty-cycle applications should be avoided if at all 
possible, since the control is expensive, complicated, 
and difficult to adapt for automatic operation. Further, 


Table 11l—Suggested Maximum Allowable 
Instantaneous Temperature Rise 
Based on Formula in Table I. 


Temperature rise, deg C 


Die-cast rotor 
Conductor 


Class A insulated 


Motor frame size Sesler weleuines 


203 through 326 125 200 
364 through 445 L1LO 160 
504 through 680 90 — 





a wound-rotor inherently is a weaker mechanical 
structure than the squirrel-cage rotor, and difficulty 
can be encountered in adequately bracing the rotor 
coils for rapid reversing service, for instance. 

The experienced motor designer will recognize the 
folly of attempting to adhere strictly to any given tem- 
perature rise limit, in view of the potential errors in 
either measuring or calculating temperature rise. For 
example, if a temperature rise of 50 C has been set as 
the established limit, it would be foolish to accept 
without any qualifications a motor that measured 49 C 
rise on test as it would be to reject as unfit one that ran 
51C rise. The same is true when making an analysis 
of the relative merits of two designs on a duty-cycle 
application. However, this does not mean that the 
calculation of cyclical performance should be neg- 
lected as valueless. On the contrary, calculation of 
cyclical performance is of great importance in pre- 
venting gross misapplications, in improving overall 
cycle efficiency, and frequently in reducing initial cost 
by proving the adequacy of a less expensive type oi 
motor. Even when the calculations on two or more 
possible designs indicate negligible difference in ex- 
pected average temperature rise, the analysis may 
reveal other reasons for favoring one particular design. 

000 

The above material was originally presented as a Con- 
ference Paper before the AIEE Machine Tool Conference, 
Albany, N. Y., Oct. 29-31, 1952. For other articles in 
recent issues on motor characteristics, see bibliography 
on page 334. 


John Cooney Joins Editorial Staff of ELECTRICAL MANUFACTURING 


ELECTRICAL MANUFACTURING policy envisions two 
coverages at all times—circulation coverage of all 
those engaged in the design engineering of electrically 
operated products, and editorial coverage of all sub- 
jects germane to the field. 

During recent years, the number of readers has 
continued to increase, reflecting the larger number 
of companies and men engaged in the field. Also, the 
activities of this segment of industry have multiplied 
and become more complex. The responsibility of 
keeping pace with the expanding activities of the 
readers of the publication now results in the appoint- 
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ment of an additional associate editor, John D. 
Cooney. 

Following his graduation from Manhattan College 
in 1942 with a B.E.E. degree, John Cooney joined 
the Kenyon Transformer Company. Later he became 
associated with the N.Y. Naval Shipyard where he 


designed motor control circuits for shipboard ma- 
chinery. A similar period followed as engineer for 
International Standard Electric Company (I.T.&T. 
subsidiary ). For five years, he served as an associate 
editor of Product Engineering. He came to ELEc- 
TRICAL MANUFACTURING from Penn Metals Com- 
pany, Inc. ood 
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Chemical Structure Effect on 


Plasties Dielectric 


Properties 


What makes these materials tick electrically ? 


Why and how does the fundamental structure of a material determine 


its ultimate electrical characteristics and performance? 


Henry M. Richardson, DeBell & Richardson 


EDITOR’S NOTE: The author is well known for his long 
experience and authoritative position in the field of plastics. 
Here, he presents a discussion that gives the product-design 
engineer an insight into the chemical “why” of the electrical 
behavior of plastics materials. 

Currently available high polymers are discussed from the 
standpoint of their use as electrical insulation. Some examples 
are given of what can be done with the properties of these 
alone or in combination with other materials to achieve desired 
results. 

Also discussed are some of the elements in high polymeric 
systems that interfere with good insulating properties. The 
effect of environment on the insulation is likewise treated. 


IN GENERAL, insulating materials have two main classes 
of function. The first is to isolate conductors of differ- 
ing potential or to enclose the conductors at high po- 
tential and prevent them from endangering the safety 
of individuals or of the apparatus itself. The measures 
of quality for this function are dielectric strength, re- 
sistivity and arc resistance. The other principal func- 
tion of insulating material is as a dielectric to control 
the electrostatic field and thus the capacitance of an 
electric circuit. Here the measures of quality are the 
dielectric constant and dissipation factor. In both 
classes, we are concerned with the variation of these 
measurable characteristics with frequency, tempera- 
ture, time, and environment. 

In considering the synthetic organic high polymers, 
we find that there is a large number of them, but all 
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of them are made up with a relatively small number 
of chemical elements which would include carbon, 
hydrogen, oxygen, nitrogen, chlorine, fluorine, silicone, 
and sulfur. The chemical structure of the synthetic 
organic resins which are made up of combinations of 
two or more of these elements has been widely pub- 
lished and chemical-formula charts are readily avail- 
able. 

In reality the dielectric properties of the synthetic 
resins are determined by the way in which the various 
elements are put together and the effect of an electro- 
static field on the resin molecule. We shall review 
this part only briefly since it is very thoroughly cov- 
ered in the published literature. (1, 2, 3)* 

The theory of the behavior of high polymers in elec- 
tric fields is useful in explaining the behavior of prac- 
tical insulating materials. Some of these materials are 
relatively pure high polymers, while others are mix- 
tures of two or more different materials, each one of 
which has its own particular electrical characteristics 
and each of which exercises its own influence on the 
properties of the composite. This makes for a rather 
complicated picture, but for an orderly presentation 
the accompanying chart has been prepared listing the 
electrical properties of some 42 insulating materials 
of varying character. The table is in the ascending 


* Italic numerals in parentheses apply to reference at end of article. 
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MINERAL-FILLED and glass-rein- 
forced alkyd molding compounds 
are used in the automatic fire- 
alarm device shown here. Rea- 
sons for the selection are the 
high arc resistance; high dielec- 
tric constant; low moisture ab- 
sorption; execllent resistivity to 
corrosion; and fast, low-pressure 
molding around delicate inserts. 

The device comprises three 
temperature - sensistive metal 
parts bonded in position by the 


High Are-Resistance Alkyd for Fire-Alarm Device 
















temperature is reached an alarm 
is activated. The device auto- 
matically discriminates between 
normal and abnormal heat rise. 
It can be set for any tempera- 
ture up to 225 F. A trouble buz- 
zer warns of any break or short 
circuit in the system. 

The device is molded for Sen- 
tinel of Safety, Inc., by Nichols 
Plastic and Engineering Co., 
both of Los Angeles. Alkyd com- 
pounds are Plaskon’s Alkyd 420 


dimensionally stable alkyd com- and 440-A  (glass-reinforced). 


pound. When any abnormal 


order of minimum dielectric constants at 1 megacycle. 
It will be noted that the various insulating materials 
fall into more or less natural classes. (The data used in 
all cases are taken from the 1951 issue of “Modern 
Plastics Encyclopedia and Engineers’ Handbook.” ) 

First, let us consider the characteristics of the syn- 
thetic resins used alone without added fillers or plas- 
ticizers. Let us look at items 1 to 5, 8, 9, 10, 11, 12, 
16, 18, 20, 22, 28. Here we note that the dielectric 
constant rises from a minimum of 2.0 for tetrafluoro- 
ethylene polymer up to 3.62 for a cast epoxy resin. 
All of these resins in their useable form are substan- 
tially pure resins without reaction byproducts or 
added materials other than stray contamination by 
oxidation, catalyst residue, etc. We have it from well- 
established theory that the lowest possible dielectric 
constant for any synthetic resinous material is the 
“optical dielectric constant” which is a measure of 
the electronic polarization and which is numerically 
equal to the square of the index of refraction. The 
first three of our series, namely tetrafluoroethylene, 
polyethylene and polystyrene all have dielectric con- 
stants which do not vary with frequency. These are 
the nonpolar plastics that are characterized by ex- 
tremely uniform dielectric properties over all fre- 
quencies and temperatures. 

The next one in the series, polytrifluorochloro- 
ethylene, differs from the tetrafluoroethylene polymer 
only in that a chlorine atom is substituted for one of 
the fluorines. This disturbs the symmetry of an other- 
wise nonpolar molecule and provides a molecular di- 
pole moment which gives rise to a moderate variation 
of dielectric constant with frequency. Along with this 
goes a variation of the dissipation factor. 

Next under consideration is methyl methacrylate 
polymer which is apparently somewhat more polar 
than the trifluorochloroethylene. Its dielectric con- 
stant varies to a greater degree with frequency, from 
2.7 up to 3.5, as the frequency goes down from 1 mc 
to power frequencies of 60 cycles. Attention should 
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be called to some of the other characteristics of polar 
molecules. Not only does the dielectric constant and 
the dissipation factor vary with frequency while the 
temperature is held constant, but they also vary with 
temperature for a given frequency. 

Generally speaking, the dielectric constant is fairly 
stable with temperature in an unplasticized polar 
resin of the thermoplastics in this initial series up to 
the point where the plastic begins to soften or where 
its modulus of elasticity begins to drop off. This ap- 
pears to be because at ordinary room temperatures, 
where these plastics materials are used as rigid solids, 
the dipoles on the individual repeating units of the 
resin molecule are rather rigidly tied down and do 
not have much opportunity to orient themselves with 
the alternating field. 

This was shown graphically by Fuoss in cited ref- 
erences (1) and (2) where he used as an example 
polyvinyl acetate. He shows a family of curves of di- 
electric constant and loss factor vs temperature with 
frequencies from 60 cycles to 10,000 cycles as the 
parameter. At room temperature, the dielectric con- 
stant and loss factor are both relatively low. The di- 
electric constant begins to rise, however, at some- 
where around 50 C for 60-cycle frequency from about 
4.0 to reach a peak of about 8.2 at 70 C. The dielectric 
constant at 10,000 cycles begins to rise at about 65 
C and peaks at 7.2 at 95 C. The curves for the loss 
factor vary with temperature as the rate of change 
of dielectric constant with temperature for a corres- 
ponding family of curves. The loss factor at 60 cycles 
peaks at 60 C and for 10,000 cycles at 80 C. Fuoss 
also notes that in the case of methyl methacrylate 
polymer the 60-cycle loss factor temperature curve 
peaks at 40 C. 

This characteristic of polar thermoplastic materials 
gives rise to a very broad swing of dielectric constant 
and loss factor as a function of temperature and fre- 
quency. It is extremely important in the application 
of these materials as insulation to investigate the di- 
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Material in order of dielectric 
constant at 10®cycles 
(for lowest of each type) 











4. Trifluorochloroethylene 


5. Methyl methacrylate 3.5- 
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6. Hard rubber, unfilled 
7. Ethyl cellulose 


8. Polyester, rigid 








9. Polyvinyl carbazole 


10. Polyvinyl formal 
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11. Vinylidene chloride vinyl chi. copol. 
12. Vinyl chloride-vinyl acetate copol., rigid 
13. Cellulose acetate-butyrate 


14. Cellulose acetate ,molded 
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15. Vinyl chloride-vinyl acetate, flexible 
16. Nylon, molded 


17L. Silicone-glass-fabric laminate 
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18. Polyvinyl chloride, rigid 

19. Polyvinyl chloride, flexible 

20. Aniline-formaldehyde resin, unfilled 
21. Phenolic-cellulose-paper laminate 


22. Epoxy resin, cast 


electric properties over the range of frequency and 
temperature to which the material is to be exposed 
in operation. 

Fuoss also points out that the addition of a non- 
polar plasticizer to a polar thermoplastic material 
lowers the temperature at which the dielectric con- 
stant rises. The addition of the nonpolar plasticizer 
also has the effect of reducing the peak dielectric 
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constant and the peak loss factor because of dilution 
of the polar groups in the system. 

The first of the plasticized materials in the chart is 
No. 7, ethyl cellulose. It will be noted that the di- 
electric constant as shown on the chart varies over 
a wide range with composition and with frequency 
from a low of 2.8 to a high of 4.1. It will be noted 
here that ethyl cellulose is readily plasticized by cer- 
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Material in order of dielectric 
constant at 10° cycles 
(for lowest of each type) 


Frequency, cps 


23. Silicone, glass-fiber filled, molded 
24L. Phenolic-glass-fabric laminate 
25L. Phenolic-nylon-fabric laminate 


26. Phenol-formaldehyde cast, unfilled 
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28. Polyester resin, flexible 


29. Phenolic, mica filled 


30. Phenolic, rag filled 


27. Phenol-formaldehyde, cellulose-filled 
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31L. Phenolic-cotton-fabric laminate 
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36. Phenolic-nitrile rubber, cellulose filled 
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37. Melamine resin, asbestos filled 





38L. Melamine-cotton-fabric laminate 
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39. Urea resin, cellulose filled 








40L. Melamine-cellulose-paper laminate 





41L. Melamine-glass-fabric laminate _- — 


42. Glass-bonded mica, molded | 93 | 925 | 92 | 


43. Polyvinyl alcohol 
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* All values at 25 C 


have the 
effect of reducing the dielectric constant. In many 
formulations, however, polar plasticizers are used. 


tain nonpolar plasticizers which would 


The use of polar plasticizers complicates the picture 
in regard to variation of dielectric constant and loss 
factor with temperature and frequency. Not only does 
the presence of the plasticizer in the high polymer 
lower the temperature at which the dielectric con- 
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stant and loss factors peak but also the plasticizer has 
its own particular temperature-frequency character- 
istic. This is indicated in a general way by the figures 
for dielectric constant and dissipation factor on the 
plasticized thermoplastic materials such as Nos. 13, 
14, 15, 19, which are the plasticized cellulosic and 
vinylchloride resins, generally with polar plasticizers. 
Thus, when considering these materials as insulators, 
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it is well to investigate the entire range of tempera- 
ture and frequency in which these insulators are 
to be used. 

Carrying this discussion to its ultimate end is the 
case of polyvinyl alcohol which is highly polar and 
which is plasticized by such things as water, glycols, 
etc., which are also very highly polar. This material 
has such high dielectric constant and high dielectric 
losses, it is never used as a dielectric to the author's 
knowledge. On the other hand, item 42, molded glass- 
bonded mica, exhibits a rather high but very stable 
dielectric constant with a very low dissipation factor. 
This goes to show that a high dielectric constant is 
not always associated with a high dissipation factor. 

So far, all of the materials (except rigid polyester, 
item 8, and cast epoxy, item 22) considered here have 
been thermoplastics. The thermoset or cross-linked 
materials are somewhat less sensitive in their tempera- 
ture-frequency-loss characteristics because the chains 
are tied down by cross-linking. This statement applies 
generally to the ordinary use-temperature range. But 
even when the temperatures are raised to the point 
where modulus of elasticity drops off sharply (as with 
aniline-modified phenol-formaldehyde resins) it is to 
be expected that the loss factor will increase rapidly. 
Here again, it is necessary to investigate the variation 
of dielectric constant and loss factor with temperature 
and frequency over the range in which the insulation 
is to be used. 

The commercial insulating materials that incorpo- 
rate fillers are mostly of the thermosetting type in 
which the resin and filler are first mixed together 
while the resin is in a state of low viscosity so that 
the fillers and pigments can be readily coated and 
mixed with the resin. Then, upon curing, the softening 
point of the resin is greatly increased and the re- 
sulting thermoset cross-linked network prevents further 
flow. The resins and resin-filler combinations on the 
chart include both molded and laminated materials 
and begin with the silicone-glass-fabric laminates 17L. 
continue with items 21L, 23, 241, 25L, 27, and follow 
with items 29 through 41L, inclusive. These materials 
comprise the latter part of the list which has the higher 
dielectric constant. 

The variation of dielectric constant and dissipation 
factor with frequency covers a wide range. This is 
in part due to the resin which is used, but is to a 
greater extent dependent upon the nature of the filler 
and particularly upon the moisture content of the filler 
or the presence of electrolytic contaminants. It will 
be noted that the widest range of properties is found 


in the case where asbestos is used as a filler. Close 
behind this come the cotton-fabric-filled insulating 
materials and we note that the greatest variation is in 
the power and audio-frequency ranges. This is where 
the effect of a small amount of moisture in the insu- 
lating material is most effective. 

Water has a dielectric constant of about 80 and 
when it is associated with fillers, which absorb it and 
hold it, the dielectric constant of the composite in- 
sulation is greatly increased at the lower frequencies. 
With fillers which do not absorb moisture, like fibrous 
glass properly treated to allow good wetting by the 
resin, relatively low dielectric losses can be obtained 
(see items 17L, 24L, and 41L). Also, compare item 
25L, the phenolic-nylon-fabric laminate, with the mold- 
ed nylon (item 16) and unfilled phenol-formaldehyde 
resin (item 26). 


Effect of Additives 


Also to be considered is the effect of additives 
which have been combined with the high polymer 
either during its manufacture or for the purpose of 
preserving, stabilizing it, or allowing it to be worked. 
One of these is lubricants. For molding or laminating 
materials there must be some type of lubricant or 
mold release agent to free the molded part from the 
mold. There are some exceptions to this such as poly- 
ethylene, Teflon, and usually polystyrene, but we find 
in most formulations such things as calcium stearate, 
lead stearate, stearic acid, and various waxes. These 
can sometimes add variables to the otherwise fairly 
stable resin-filler combinations. The same is true of 
emulsifying agents or dispersion agents used in con- 
nection with the manufacture of the polymer. It is for 
this reason that emulsion polymers are seldom used 
for insulating materials. 

Effects of moisture on the dielectric properties of 
insulating materials is probably the most troublesome 
of all the external factors. As will be seen from the 
chart the polar materials or filled materials will absorb 
more or less moisture. This moisture is either taken 
up by hygroscopic filling materials such as cellulose 
or else the filler has not been thoroughly dried before 
it was impregnated or mixed with the resin. In certain 
of the phenolic, urea, and melamine condensation 
resins, water is a byproduct of the condensation re- 
action and unless it is removed by a long after-bake, 
its presence will increase the dielectric constant and 
the loss factor. The producers of insulating materials 
(molded as well as laminated) for exacting uses go 


(Continued on page 356) 
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Soldering and Brazing With 


Paste Alloys 


Performance of solder joints can be improved and costs 


reduced by using powdered solder alloys blended with 


fluxing 


Ee Dilley, Fusion Engineering 


PASTE-TYPE SOLDERING and brazing alloys are blends of 
finely divided metallic solders with self-contained flux- 
ing, cleaning and tinning agents. These materials are 
finding increasing application in the electrical field as 
a cost reduction measure. Paste alloys are placed in 
the joint area before heating, and brazing or soldering 
can then proceed automatically. 

Paste alloys are stable blends of metals in finely 
divided form with organic or inorganic chemicals and 
a neutral vehicle or carrier. They are not merely 
mechanical mixtures of flux and metal. Such simple 
mechanical mixtures are unstable and are therefore 
not suited to production operations. For production 
operations paste alloys must be stable in storage and 
of uniform high quality. In comparison with other 
conventional forms of solders and brazing alloys in the 
form of wire or thin sheet, paste alloys flow more 
freely and at slightly lower temperatures. 

The apparent melting point is generally lower than 
other forms of solders of similar composition. For 
example, alloys meeting Federal Specification QQS- 
561-D (see table) with a melting point of 1160 F have 
shown definite signs of flowing at a lower temperature 
when incorporated in certain paste alloys. On induc- 
tion heating this shows up as a distinct shortening of 
the heating cycle. The same thing is true of resistance 
heating, resulting in an increase in production over 
other methods when paste alloys are used. 

Just why this increased flowing ability and lower 
melting point are present in paste alloys may be partly 
explained by the physical nature of solders and braz- 
ing alloys prepared in this form. The greatest single 
factor is the intimate contact between the brazing 
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g, cleaning and tinning agents. 


alloy and the flux contained in the vehicle. In finely 
divided form the particular surface area may be sev- 
eral hundred times that of the wire or foil forms. 


Capillary Flow an Important Factor 


In most soldering operations some means must be 
provided for protecting the metals to be joined from 
oxidation during brazing. This is usually accomplished 
by means of suitable fluxes. With a controlled space 
gap capillary flow of the solder is a function of its 
ability to “wet” the surface being soldered. The func- 
tion of the flux is therefore of paramount importance. 
No one flux can be designed to function equally well 
under all conditions and for joining any combination 
of metals. Paste alloys can incorporate fluxing and 
cleaning agents designed specifically for the job 
intended. 

Since these alloys wet and flow more easily than 
conventional forms of brazing and soldering mate- 
rials it follows that they will penetrate more freely 
and further into the joint area. These materials 
exhibit their best characteristics when the joint clear- 
ance is held to 0.003 in. or less. 


Heating Methods 


Paste alloys are used successfully on operations 
involving all the major methods of heating. However, 
methods which make for rapid uniform heating to the 
flow point of the brazing or soldering materials are to 
be preferred. The following groups are arranged in 
order of preference: 

Induction heating is fast, clean, and one of the most 
useful methods. 
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PASTE ALLOYS USED IN ELECTRICAL EQUIPMENT 




















Tin 
Type Ras Specification | Metals Description and Use Per Cent 
_ E-300 290 F USA-57-98-A Sn Pb Bi Lowest melting soft solder for production work | 43 
-E-300 HR 290 F USA-57-98-A Sn Pb Bi For use on delicate electronic assemblies* | 
E-360 374 F QQ-8-571-d Sn Pb Low-melting high-strength solder | 60 
_E-425 HR 420 F QQ-S.571-d Sn Pb General utility soldering alloy (50/50) 50 
E-460 HR 460 F none Sn Sb Free flowing, very fluid, high-tin solder i 
E-500 HR 450 F none Sn Special lead-free, “flat” melting point | 100 
E-560 HR 580 F QQS-571-d Ag Pb High-temperature alloy—softening point above 560 F none 
TE-400 | page ee PT eg Used for dip tinning to replace rosin flux; fast acting | 
8-4-1000 B 1050 F | QQ-S-561-d Cu Ag Zn Cd 45% silver; free flowing 
S$-4-1050 1100 F QQ-S-561-d Cu Ag Zn Cd 50% silver; also meets ams 4770 











*Alloys identified by “HR” are special pastes for electronic parts where rosin flux is specified. Residue is non-destructive; will not harm intricate work. 


Radiant gas burners are excellent where parts can 
move past or through a series of burners. This method 
gives uniform results and is generally less expensive 
to install than induction heating equipment. 

Resistance heating is the best method for many jobs, 
but has limitations depending upon the details and 
design of the brazed joint. 

Furnace brazing in a protective atmosphere gives 
excellent results with low unit costs, but the cost of the 
equipment limits its use to high production operations. 

Hot dip soldering in molten metal is fast where the 
part can be adapted for this operation. 

Ovens or hot plates are relatively simple to use. For 
soft soldering on production jobs, gas hot plates, cir- 
culating air furnaces or core ovens have all served well. 

Hand torch oxyacetylene has proved an excellent 
source of heat in the hands of skilled operators. 
Torches with two tips speed up such operations as 
making tube connections on refrigeration lines. 

Soldering irons are applicable to soft soldering only. 
Greatest single use is in radio and electronic field with 
the sheet metal field second in importance. 

Salt baths are adaptable to beryllium copper, alum- 
inum, and other highly refractory alloys. The field is 
limited for brazing and soldering. 

Three simple electrical connections typical of many 
to be found in the industry are shown in Fig. 1. The 
spring clip prongs are soldered to the flexible lead wire 
using the low-temperature paste solder designated 
E-300 in the table. In previous methods each oper- 
ator applied wire solder with one hand and heated the 
connection with an electric soldering iron. Produc- 
tion was slow and operators required considerable 
training to deposit solder correctly. This method was 
replaced by two-operator teams; one operator applies 
a small quantity of paste to the prepared leads and the 
other operator uses a single electrode resistance solder- 
ing tool. Work is placed on an aluminum block which 
is grounded to the power unit to complete the circuit. 
Using aluminum there is no danger of soldering the 
work to the block. 

Proper placement of the carbon pencil on the work 
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causes solder to melt and flow to the point where 
needed, and keeps excess solder from spilling over 
where not required. Since the heat is generated in the 
work piece no time is wasted. Production is further 
increased by using a low-temperature alloy rather 
than more conventional ones which melt around 450 F. 
By having each operator perform only one function 
productivity was increased by about 50 per cent. 

The soldering of the leads to carbon brushes, Fig. 1, 
has become an increasingly troublesome problem be- 
cause of higher operating temperatures required for 
aircraft motors, and alloy E560 HR was developed for 
this application. Brush leads are soldered with the 
paste alloy using a spot welder to apply heat at the 
rivet, or the brush is dipped in a molten metal bath 
made from alloy of the same composition. This paste 
alloy has no low-melting constituents which would 
soften at temperatures below approximately 580 F. 

For applications involving still higher operating 
temperatures, such as met in intermittent overloading 
conditions, the silver brazing paste alloy S-4-1000 B 
has been successfully applied to the same brush using 
induction heat. A large drop of silver paste is depos- 
ited on one side of the rivet, and allowed to dry thor- 
oughly. Tray lots are stacked at the point of applica- 
tion and require about one hour to “set-up” completely 
at room temperature. The carbon brush is then in- 
serted in a horizontal induction coil, the copper lead 
wires being held out of the heat zone. The paste alloy 
flows freely into the joint area. Parts are then quenched 
in an alcohol-water solution to remove all traces of 
fluxing compounds. 

For dip soldering two leads simultaneously to the 
a-c motor slip ring shown in Fig. 1, a thin fluid paste 
alloy was developed, type TE-400 in the table. Here 
it was desired to flow solder around the base of the 
ring and to fill completely the opening allowed for the 
lead connections. The excellent flow characteristics of 
this type causes the solder to flow rapidly from the dip 
pot into the openings. This method replaced a rosin- 
type flux, with heating time cut in half and elimination 
of the danger of charring and burning the fibre ring. 
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Paste Solders in Dip Tinning 

Pretinning of leads in flat, round or flexible wire 
prior to soldering is usually accomplished by immers- 
ing the parts to be tinned in a suitable flux, then dip- 
ping into a molten bath of lead-tin solder, Fig. 2. Some 
of the typical difficulties encountered with this method 


1. Work does not tin uniformly. 

2. Solder deposit is rough and tends to peel off. 

3. Corrosive flux residues must be washed off. 

. Acid flux often must be used in order to maintain 


desired production rates. 

5. Composition of solder pot changes as the tin 
oxidizes, requiring a higher pot temperature to keep 
the metal fluid. 

Operation at higher temperature increases the pick 
up of copper by the bath and also results in burning 
and charring of lead insulation. In addition, the solder 
pot must be periodically emptied and recharged, with 
a loss in labor and material which is often not ac- 
counted for. When copper parts are heated at temper- 
atures over 500 F annealing proceeds at a faster rate. 
The use of low-tin alloys encouraged for conservation 
reasons increases these difficulties. 

Use of dip-tinning paste alloy TE-400 made possible 
results obtainable otherwise only with high-tin alloys. 
When a fluid-type paste solder was substituted for con- 
ventional flux, considerable savings were attained 
immediately by elimination of solder pot additions, 
refining charges on solder, maintenance and labor. 

Soldering temperatures required to secure a good 
tinning job are lowered 100 to 200 F, tendency to over- 
heat the solder pot is eliminated and soldering time is 
reduced to one-half to two-thirds of the time required 





FIG. 1—Three typical paste solder applications. 1—Leads to slip rings on a fiber ring, soldered in a small bench dip pot. 
2—Motor brush with pigtail soldered to rivet using a resistance welder to supply heat. 3—Attachment cord leads soldered 
to plug contacts by hand with carbon resistance electrode. 
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FIG. 2—Dip 
soldering tins 

the leads on a 
transformer coil. 
Paste alloy 
solder substituted 
for conventional 




















flux eliminates 








need for solder 





additions to pot. 














by other methods. Quality of work produced is gen- 
erally higher. Normally when a solder pot is at the 
“end of its run” the solder becomes sluggish and tends 
to deposit thick areas of solder which may bridge over 
parts close together. Paste alloy TE-400 contains no 
acid, the residue is non-corrosive and non-conductive, 
and meets standards for neutral rosin-base soldering 
materials. 


Armature Dip Soldering 


Most small fractional horsepower motor armatures 
are soldered by dipping the commutator end into 
molten solder after fluxing the areas to be soldered 
with rosin-type flux. In armatures for motors of i to % 
hp, the large mass of copper in the armature which 
must be brought to soldering heat presents a problem. 
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Previous attempts to improve this operation have 
used either strongly corrosive organic fluxes or a 
higher pot temperature. In fluxes of the “decompos- 
ing” type suggested for this service, the flux becomes 
active at a narrow temperature range, and liberates 
small quantities of hydrochloric acid. However, if 
the operation is not completed a residue of raw acid 
may remain on the parts, particularly in or near insu- 
lation which may absorb some of this corrosive mate- 
rial. Short circuiting through this residue may show 
up on high voltage testing resulting in costly work. 

Any attempt to operate the solder pot at higher tem- 
peratures results in unsatisfactory fluxing, since the 
ordinary rosin fluxes decompose completely at these 
temperatures and lose their fluxing powers long before 
the commutator has reached correct soldering temper- 
atures. But the use of the liquid paste solder has reme- 
died these two difficulties and made possible faster 
soldering at lower temperatures with elimination of 
most of the danger of overheating to the commutator 
or to adjacent insulating materials eliminated. 


Armature Soldering by Induction Heating 


The difficulty of efficiently heating commutator 
risers on larger armatures, such as used in traction 
motors and generators, to a temperature necessary for 
soldering or removing old coil leads has always pre- 
sented a serious problem. Because of their mass, the 
commutators require a considerable amount of heat to 
bring the mup to soldering temperatures. The solder- 
ing operation is usually accomplished by a combina- 
tion of an internal gas-heated soldering iron and a gas 
torch. The flame of the gas torch is used to preheat a 
general area while the iron supplies the necessary 
localized heat for soldering the coil leads in the risers. 
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FIG. 3—Induction 
heating as applied 
to soldering armature 
leads to commutator 
for a traction motor. 
Paste alloy is applied 
to the top and face 
of risers, with solid 
solder wire fed by 
hand as needed for 
individual risers. 


Not only is this method slow, but the gas flame causes 
excessive oxidation of the commutator copper, while 
the thoroughness of the soldering job depends upon 
the skill and patience of the worker. 

Coil leads may also be soldered in the riser slots by 
a method similar in principle to the so-called dip- 
solder method applicable to small armatures. In this 
method the commutator end of the armature is simply 
lowered into molten solder until the commutator is 
almost completely immersed. 

In applying this principle of soldering to large com- 
mutators, provisions are made to confine the molten 
solder to the commutator neck. This is done by sup- 
porting the armature vertically at the base of the com- 
mutator neck in a machined ring or gasket. The com- 
mutator and shaft then project down into a well open 
at the bottom. The gasket ensures a sealed joint be- 
tween the base of the commutator neck and the well. 
The level of molten solder surrounding the well is then 
raised until the commutator neck is just immersed. 
The level of the molten solder is controlled by varying 
the displacement of a float in the molten solder. The 
temperature of the solder is maintained at approxi- 
mately 700 F by thermostatically controlled electric 
heating elements. 

Search for a better method of heating the commu- 
tator neck to soldering temperature led to the develop- 
ment of a special paste solder for use with high-fre- 
quency induction heating as shown in Fig. 3. The 
operation is simple, rapid and gives uniformly soldered 
risers, with the actual solder contact area greater than 
had ever been attained before. Soldering coil-leads in 
the risers reduces the operation to practically a me- 
chanical function of the equipment which insures 
uniformity. 
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FIG. 4 (Right)—In resistance 
brazing of contacts to blades, 
solder and flux are both applied 
in one operation to increase 
production rate and improve 
uniformity. 1—Opposed silver- 
graphite contacts for a slip ring. 
2—-Silver alloy contact on a brass 
stud. 3—Silver contacts on 
beryllium copper flat springs. 


FIG. 5 (Below)—Special set-up 
for continuous brazing. Paste 
alloy is manually placed on parts 
with a squeeze applicator; parts 
are assembled and placed on small 
rotating platforms which carry the 
assembly past gas burners. Parts 
discharge into a cleaning bath 
which removes the flux. 


FIG. 6 (Below, right)—Paste 
solder is an aid in the production 
of tiny components. This part 

is assembled and brazed under a 
magnifier using a small gas flame. 







The preliminary work for preparing the commutator 
risers for soldering involves the usual procedure of 
cutting off that portion of the leads extending through 
the risers, and taking a light facing cut in a lathe. 
Paste alloy E-460-HR is then applied to the top and 
face of the risers, and as the soldering operation pro- 
ceeds, ordinary hard wire solder is used to touch up 
the soldering of individual risers. 


Silver Soldering with Paste Alloys 


Paste alloys for silver brazing have found extensive 
use in the production of small contact assemblies, such 
as shown in Fig. 4. Since only a small quantity of 
brazing alloy is required, the application of the braze 
metal and the flux to the assembly before heating has 
always been a problem. Previous methods required 
the tedious cutting of small pieces of silver alloy foil to 
fit the joint area, fluxing both parts and the foil, man- 
ual assembly, and heating. 


APRIL 1953 





Paste alloys for silver brazing are easy to handle, 
and adaptable to many shapes and sizes. The most 
common method of brazing such small part assemblies 
is to apply the silver solder paste with a small probe 
or fine brush, applying both the brazing alloy and flux 
in correct proportion in one operation. As shown in 
Fig. 5 this operation can be mechanized by using an 
automatic gas brazing machine; the operator applies 
a small quantity of paste alloy with a squeeze-bottle 
applicator and places parts on machine. Parts then 
move forward, passing between opposing lengths of 
gas burners, and automatically rotate to heat the parts 
uniformly. Parts ejected from the machine fall into a 
cleaning bath which removes all traces of flux and 
gives parts a rust-inhibiting coating. 


(Continued no page 360) 
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TODAY’S DESIGN 








Capacity is doubled with 


no increase in floor space in this 


new three-flavor automatic 


Drink Dispenser 


Theodore Lee, Chie/ Engineer, 


Cole Products Corporation, Chicago 3 


SINCE THE INTRODUCTION of our first cup drink dis- 
penser in 1935, public acceptance has increased stead- 
ily for automatic machines that mix drinks at the 
time of sale. Public confidence has grown as the auto- 
matic dispenser proved capable of delivering a more 
uniform product, faster and at lower cost than manual 
or bottle methods, with greater convenience and sani- 
tation. A major result is increased daily demand on 
machines requiring greater capacity to avoid servic- 
ing or replenishing more than once a day. 

As experience in the field has grown, it has been 
possible to design equipment giving more reliable 
service and also less susceptible to tampering and 
pilferage. During the past three or four years par- 
ticularly, the market for cup drink dispensers has been 
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expanding at an accelerating rate. Nearly half of the 
theatres in the country today handle beverages, 78 per 
cent of them using dispensers or vending machines 
rather than bottles. Other fields currently becoming 
important are factories, ball parks, supermarkets, 
train and bus terminals, hospitals, hotels and schools. 

The first model, a single-drink machine put into 
service in 1935, had a capacity of 250 cups, but need 
promptly developed for a machine of larger capacity. 
Soon after the war a larger single-drink machine with 
a capacity of 1000 cups was designed. Early experi- 
ments with a three-drink machine with an automatic 
changemaker showed a substantial increase in sales 
over single-drink machines, and led in 1949 to the 
introduction of a 600-cup machine capable of deliv- 
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ally a miniature soft drink 
plant, this machine purifies and 
chills water, carbonates it and 
upon inserting a coin delivers 
in a paper cup a freshly mixed 
drink of amy one of three 
flavors selected. 


A—First machine built by Cole 
Products Corporation for 
dispensing drinks mixed at 
the time of sale had a 
‘apacity of 250 cups for 

one flavor; it reached the 
market in 1935. War years 
delayed the advent of the 
larger 1000-cup machine, 

B, until 1946. Selection of 
one of three flavors plus 
automatic changemaking were 
new features of the third 
model, C, with a 600-cup 
capacity developed in 1949, 
To meet rapidly growing needs 
for a machine of greater 
capacity, the new model 
capable of serving 1200 drinks 
without replenishing was 
introduced in March 1953 after 
only one year of intensive 
development; floor space 
remains the same although 
capacity was doubled. 
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CUP COOLING & CARBONATING 
MAGAZINE HERMETIC TANK 


STERILAMP 


SYRUP TANKS 


WASTE TANK 


CONDENSING UNIT 


ering any one of three cold drinks, with a coin mecha- 
nism making change for 10- and 25-cent pieces. 
Response to this development was prompt, leading 
to a decision early in 1952 to develop a companion 
three-drink machine with twice the capacity. 
Increased cup capacity was needed to avoid more 
than one service call per day on locations having a 
high rate of play. Experience indicated that a capacity 
of 1200 cups along with a syrup capacity of 2200 
drinks would meet a full day’s requirements on all 
ordinary locations. This would require a large in- 
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INDICATING 
LIGHTS 


CHANGEMAKER 


DISPENSING 
SYRUP & WATER 
VALVES 


COIN BOX 


CO, GAS 
CYLINDER 


crease in the space needed for the cup magazine in 
what was already a compactly filled cabinet. The 
easy way out, used in providing the added space in 
the earlier 1000-cup model, was more floor space. But 
there were important reasons for keeping the floor 
space the same. It was desirable to have the 1200-cup 
and 600-cup models interchangeable. Doorway limi- 
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i Most important single factor in getting a machine of twice the capacity 










Incoming wat¢r is filtered 
and delivered \o the 
hermetic tank At 125 psi 
by a pump driven by a 
%4-hp capacitor jnotor. 





Hermetic refrigerat« 





unit is also 44-hp. 


tations set maximum dimensions for width and height; 
and in all good locations floor space is always at a 
premium. So, it was recognized early in the develop- 
ment that space would have to be saved elsewhere to 
accommodate the larger cup magazine. 

Increased capacity had to be provided with no loss 
in cooling and carborating effectiveness, and with less 
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) in the same cabinet was this new “hermetic” 


refrigerated water tank. 


fh After a fixed amount of water is withdrawn, the level is pumped back 
up to a fixed height; first flow of incoming warm water, directed at 

the thermostat well (circle) starts the compressor which runs until 

| the temperature is pulled down to 37 F. Carbonated water is drawn from 
i the carbonator chamber in the upper end of the tank. 


space if possible. Maintaining established perform- 
ance standards with increased production rate in- 
volved two major problems; even with continuous 
operation the drink temperature must be maintained 
at 40 F, and the degree of carbonation must be equal 
to bottle carbonation expressed as 3.5 volumes of 
CO? gas in water at 40 F. Any increase in cycle time 
was undesirable, since it would reduce the business 
the machine could handle during rush periods. Ex- 
perience showed that more attention was also needed 
to the effect of variations in incoming water tem- 
perature and the possibility of higher than normal 
ambient conditions, if the desired performance was to 
be maintained at a higher capacity. 

A machine out of service for any reason is a lia- 
bility. It must, of course, refuse to do business if not 
in operating condition, and advertise the fact to po- 
tential customers. A maintenance call must be made, 
the trouble found with minimum time spent before 
the opened machine, and corrected quickly with sim- 
ple tools. With twice the capacity, the new model 
demanded greater reliability for the same number of 
working cycles. With more equipment crowded into 
the cabinet, space yet had to be provided for easy 
trouble-shooting and accessibility for repairs. 

Obviously, the new model would also have to pro- 
vide good accessibility for replenishment of cups, 
syrup and gas, even with twice the capacity. In fact, 
the demand from operators was improved accessibility 
so that the time required for servicing could be re- 
duced and more machines handled by a 
operator. 


service 


It was expected that a higher capacity machine 
would cost more, but the investment required for one 
of these machines is a primary factor in determining 
its usefulness. To enhance the market for the new 
machine, the cost increase had to be kept as small as 
possible. Duplication of some of the more expensive 
tools—such as for the front door—must be avoided. 
The control system must be simplified to reduce the 
number of parts. Methods of fabrication and assembly 
for each part must be critically examined to reduce 
manufacturing cost. 

Appearance is always a factor of basic importance 
in a machine that does its own selling. The engineer- 
ing department recognized that the services of a 
qualified appearance design consultant were needed 
to guide decisions made on appearance and con- 
venience in use. 

Finally, the machine has to be shipped from the 
factory to the owner, trucked by the owner to the 
location, and taken to its place through aisles and 
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Cup dispenser runs on a fixed 5-sec 
cycle under control of the set of cams 
at right. First motion of cup motor, 
left, releases cup; 1.5 sec later, water 


made _ through 


and syrup solenoids operate; syrup 
solenoid shuts off 144 sec before water 


doorways. Not just for one trip alone, for in many 
seasonal locations the machine must be moved re- 
peatedly. It should be designed so that it can be set 
up, filled and operated at the distribution point; 
and then taken loaded to the location where it can 
start serving drinks at once upon plugging into the 
power source and making a single connection to a 
water line. This requires a sturdy structure able to 
withstand falls and drops without damage to the dis- 
pensing mechanism or control system. 

Once the requirements for the new machine were 
well established, design work was immediately started, 
bringing into the picture a number of ideas and pos- 
sible improvements that were being considered for the 
existing model. Major design problems faced right 
from the beginning were: 


1. Finding space for the larger cup capacity. 

2. Improving the effectiveness of the water cooling 
system. 

Obtaining adequate structural strength. 


oo 


Simplifying the control system. 


OU 


Delivering higher gas content in the water. 


The new design was far enough along late in 1952 
to start construction of a hand-made model to check 
space and performance improvements. Additional de- 
sign changes made on this model finally brought per- 
formance up to a level accepted by management in 
December, 1952. Three prototypes were then built to 
final drawings, and completed in February, 1953, in 
time for public showings early in March. Meanwhile 
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solenoid to wash drip off syrup tube. 
Just as cycle ends, a test circuit is 


switch which should now be open; if 
this circuit is closed a manual-reset 
relay is energized shutting down the 


— 
bes 








machine as an “anti-jackpot” control. 
Motor at right rotates cup magazine; 


initiating coin when the supply in any channel is 


exhausted turntable is rotated con- 
tinuously until a new supply is 
brought over the cup chamber. 


tooling required for new parts was under way, and 
the design was being cleaned up where possible to 
effect savings in tooling or piece cost. The result is 
the Magniflo 1200 model shown here which not only 
met all the initial requirements, but incorporated 
some additional detail improvements in design. 

In working under these requirements and finding 
the answers that led to the new model the most dif- 
ficult problem was that of space. It was met: The new 
machine takes the same floor space as the preceding 
model—in fact, uses the same basic frame and door 
panels. 

Space was found largely by “juggling” the com- 
ponents around, although two major design steps 
were taken. First, the cup magazine capacity was in- 
creased by increasing the number of stacks (diam- 
eter) without changing the height of the machine; 
and second, the refrigerated water tank was _ rede- 
signed, giving increased capacity with reduced height. 
This gave room for the electrical control box over the 
tank, and by moving the tank to the right side from 
its former contral position the larger diameter of the 
cup magazine was accommodated. Thus, it was possi- 
ble to retain the same location for the coin changer, 
dispensing opening and cup magazine, and use the 
same tools for the front door. Overall dimensions of 
the cabinet are the same as for the 600-cup machine— 
24 in. deep, 26 in. wide and 67 in. high—and relative 
positions of major units were not changed. 

Redesign of the refrigerated water or “hermetic” 
tank did not introduce any major change in principle 
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Reduced height of the 
hermetic tank permitted 
placing the control box 
above it which made 
room for the larger 
diameter cup magazine ; 
insulated hermetic tank 
was moved to the right 
providing increased 
space for syrup tanks. 
Simplification of the 
control circuit 
eliminated two relays 
and reduced the wiring 
required. 


of operation, but did give 71 per cent increased cool- 
ing capacity in 26 per cent less space. Major problem 
faced was to continue to deliver drinks cooled to 40 F 
at the maximum dispensing rate of 6 see per cycle. 
The hermetic tank, developed first for the 600-cup 
machine, stores about 6 gal of filtered water and cools 
the water through refrigerant in copper coils brazed 
to the outside of the tank. A thermostat responding to 
average water temperature would start the refriger- 
ator compressor only after the water temperature had 
risen an amount equal to the thermostat differen- 
tial. Under conditions approaching maximum load the 
water temperature would rise still more before the 
refrigerator could restore the temperature of the 
drinks being dispensed. Setting the thermostat differ- 
ential too close would cause the compressor to cycle 
too frequently under standby conditions. 

The answer developed was to locate the thermostat 
well directly in front of the end of the inlet water dis- 
charge tube near the bottom of the tank as shown in 
the cut-away view. When the water level falls enough 
to start the pump, warmer water discharged around 
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Requirements set up to guide the development of 
the new model were: 


1. Cup capacity of 1200; syrup capacity for 2200 
drinks. 


2. Same floor space as used for the 600-cup ma- 
chine, if possible. 
3. Higher degree of carbonation, fully equal to bot- 


tle carbonation regardless of variations in water 
temperature and ambient conditions. 

4. No loss in cooling performance at maximum rate 
of operation. 

5. Easier servicing and greater freedom from shut 
down. 

6. Minimum increase in eost over 600-cup model, 
using same parts where possible since both mod- 
els were to be kept in production. 

7. An appearance attracting customers to the ma- 
chine. 

§. Ability to withstand normal hazards in shipment 
and delivery. 





the thermostat well trips it off quickly, starting re- 
frigeration as soon as it is needed. Then, when the 
mixed water reaches the desired standby temperature 
of 37 F the refrigerator is shut down. This system 
avoids unnecessary cycling, permits a 3-deg differen- 
tial for the thermostat, and by its rapid response 
reduces the tank capacity required to assure 40 F 
drinks with the highest normal incoming water tem- 
perature, 

Water level is maintained by two electrodes in the 
upper or carbonator section of the hermetic tank. 
Supplied with 200-volt a-c from a small transformer, 
these electrodes in contact with the carbonated water 
conduct sufficient current to operate a relay directly. 
With both electrodes out of water, the unenergized 
relay delivers power to the water pump motor. The 
lower electrode is in a circuit through a holding con- 
tact on the relay which is open while the motor is 
energized. When water level rises to the upper con- 
tact, the relay is energized cutting off power to the 
motor; the back holding contact now closed keeps the 


(Continued on page 374) 
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Design of Safe 


Control Circuits 


Operating and maintenance experience with thousands of machine tools 


has led the Ford Motor Company to develop these circuit design rules 


for machine tool controls. aimed at elimination of hazards to 


personnel and equipment as a result of electrical failures. 


Based on an interview with 


William P. Curtis, R. W. Kowitz and Michael Oliver. 


Vanufacturing Engineering Department, Ford Motor Company 


THROUGH THE YEARS the Ford Motor Company has 
exercised a tremendous influence on the design of 
machine tools and other production machinery. For 
one thing, during his lifetime, Henry Ford always 
emphasized the design of his products for mass pro- 
duction and this inevitably led to the design of 
special-purpose machinery. Machinery that could not 
be purchased as standard was designed and built by 
Ford Motor Company or in contract shops. But more 
often design ideas founded on Ford experience later 
became standard commercial designs. The Manufac- 
turing Engineering Department, which has guided 
this work, is an important part of the organization. 
As machine tools became more automatic and as 
these functions more and more were controlled elec- 
trically, a group of electrical specialists was set up in 
manufacturing engineering to handle such design 
problems. Men from this section have participated in 
the Joint Industry Conference and have helped formu- 
late the “JIC Electrical Standards for Industrial Equip- 
ment.” They have also checked machine tool electrical 
diagrams submitted by the vendors for preliminary 
approval. In asking for changes in circuit design, in 
general they have gone beyond JIC standards as 
regards safety requirements for operating and main- 
tenance personnel, as well as equipment. This article 
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summarizes some of the safe features in control cir- 
cuits specified by Ford engineers. Good practices fol- 
lowed by machinery suppliers are also cited. 

Much of the comment that follows applies to the 
control circuit of a multiple-head machine tool for 
drilling, reaming, spotfacing, countersinking and tap- 
ping the front flange of a crankshaft. It has six motors, 
including a reversing tapping motor and a reversing 
table indexing motor. The panel does not include the 
starter for the hydraulic pump motor, but it does tie 
in the solenoid valves for controlling traverse of the 
three hydraulically actuated heads. To emphasize the 
individual fail-safe aspects of circuit design the ele- 
mentary wiring diagram is presented piecemeal. 
Occasionally a diagram is added of some related 
function on another type of machine. 


Solenoid Protection 


For practice calls for extra precautions in protecting 
solenoids and control circuits from faults and malfunc- 
tioning. As indicated in the elementary wiring dia- 
gram, Fig. 1, solenoids are to be fused separately in 
both secondary leads of the control transformer, 
making four fuses in all on the secondary side. If the 
transformer is rated 1.5 kva or larger, additional fuses 
are specified in the primary leads. In the same dia- 
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gram the practice of having relay contacts on each 
solenoid lead is indicated. Besides providing fail-safe 
operation, this practice also aids in the location of 
grounded solenoids. 

Solenoids should be controlled through relays only, 
never directly through limit switches or other control 
devices. When relays are used, checking of solenoids 
can be performed at the control panel at the terminal 
blocks through numbered wires without checking at 
the machine proper. If the relay operates, the trouble 
must be at the solenoid or in the wiring to it. All wir- 
ing to limit switches, pressure switches, etc., should 
terminate in control panels to facilitate checking. 

Single-solenoid operated, spring-offset valves will 
not fail safe when used on work clamping circuits, 
should an electrical failure occur in either the solenoid 
coil or the relay. Hence two-position, double-solenoid 
operated 4-way valves are preferred for such applica- 
tions. Although the solenoid of such valves requires 
only a momentary energization to shift the spool, it is 
recommended that the solenoid be held energized 
during each particular operating condition. This pre- 
vents drifting and malfunctioning due to vibration, oil 
leakage past the pilot valve and other causes. 

Hydraulically actuated work-transfer mechanisms 
should be controlled by three-position, spring-cen- 
tered, double-solenoid operated, 4-way valves. With 
this arrangement, if the machine is stopped during the 
index portion of the cycle, the index bar will remain 
stopped when the machine is re-started. This permits 
easier reversal in the event that parts are jammed or 
someone is accidentally caught in the machine while 
it is indexing. 

Hydraulically actuated drill heads should not de- 
pend on the energizing of either a relay or solenoid for 
changing from rapid traverse to feed rate. A more 
desirable arrangement is one whereby the hydraulic 
valve is mechanically cammed into feed rate. This is 
a “fail-safe” feature which prevents the drilling oper- 
ation from being performed at rapid traverse rate in 
the event of relay or solenoid failure. 


Motor Circuits 


JIC standards call for magnetically operated motor 
starters which ordinarily provide undervoltage release 
through a holding-in contact. Sometimes starters are 
connected omitting this feature. Without under-volt- 
age release motors will start automatically upon return 
of power after a power failure and this could be haz- 
ardous to both personnel and equipment. 

Overload relays for protecting a motor should be 
effective at all times. Many circuits bypass the con- 
tacts of these relays when the “start” button is de- 
pressed and if this occurs for an appreciable time the 
motor may overheat and be damaged. Sometimes one 
motor is protected at all times, but a second, auxiliary 
motor remains unprotected. At A in Fig. 2, if the over- 
load for motor 2 went out, the motor could be run by 
holding in the main start button. Circuit B overcomes 
this possible source of trouble. 
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15 volts 





FIG. 2—Wrong and right way of affording over- 
load protection of two motors at all times. 
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FIG. 3—Use of auxiliary relay to bypass starting 
coil inrush currents from overload relay contacts. 


It is often desirable to prevent an excessive amount 
of current from going through the contacts of the 
overload relays, which should usually be in series with 
starter coils. This objective can be accomplished by 
adding an extra relay R, Fig. 3, with its coil in series 
with the overloads and a normally open contact in 
series with the main starter coil. Opening of one of 
the overloads has the same effect as pressing the stop 
button. This same elementary diagram also illustrates 
how motors Nos. 1 and 2 would first have to be started 
before the control panel and its associated components, 
such as solenoid valves and limit switches, are ener- 
gized through relay CR. 

In Fig. 3, the motors are also sequenced in starting. 
It might be desirable in a unit head drilling machine 


131 











LS-2 LS-3 


Unclamped 


L&-! and LS-4 — Actuated port , clamped 
LS-2 ond LS-3 — Actuoted part , unclamped 


FIG. 4—Use of both NO and NC sides of limit 
switches to indicate a completion of clamping 
and unclamping functions. 


with hydraulic feed to have the spindle motor running 
before the hydraulic-power pump motor is started or 
any valves energized. Drill breakage could occur if a 
head were started forward while the drill spindle was 
stationary. 

Ford wants the overload resets to be contained 
within the control enclosure and be available only to 
authorized personnel. The main line switch, mechan- 
ically interlocked with the door, must then be in the 
“off” position and the door hold-down screws released 
before the resets are accessible. 


Full-Depth Circuits 


On transfer-type or rotory index table machines with 
multiple heads, each head should reach the full depth 
of its machining operation and return to its starting 
position before the workpiece is transferred to the next 
work position or the table indexes. Otherwise exten- 
sive tool damage is likely to occur, together with work 
spoilage. In the case of drill heads, it is also desirable 
to retract the heads independently of each other at the 
completion of each operation to prevent holes becom- 
ing oversize. 

The extreme position of each motion on an auto- 
matic machine should be indicated by limit switches 
which determine the sequence of the machine cycle. 
Sequence valves and pressure switches should not be 
used to limit travel since false indications would be 
obtained if pressure builds up for any reason other 
than end of travel. Both the normally open and 
normally closed sides of limit switches should be used 
in the circuit to serve as a check on themselves and to 
guarantee that the switch not only trips when it 
should but also releases when it should. This arrange- 
ment will prevent faulty operation due to limit 
switches sticking in their tripped positions. (See Fig. 
4.) Mechanical precautions should be taken also to 
prevent starting a machine motion by the accidental 
tipping of a limit switch. 

In some circuits where separate limit switches are 
used to indicate the extreme forward and return posi- 
tions of tapping heads, the forward limit switch de- 
energizes a forward contactor which in turn reverses 
the tapping motor and head; the reverse movement is 
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LS-! Actuated, unit fwd 
LS-2 Actuated , unit ret 


FIG. 5—Limit switch circuits for reversal of 
tapping head motor. 


stopped by tripping the return limit switch. Now if the 
returned position of the head begins to vary due to 
brake failure or wear, a point will be reached where 
the return limit switch will be over-ridden. This will 
cause the return contactor to re-energize, thus damag- 
ing the machine. This failure can be overcome by 
using the forward limit switch to energize the return 
contactor, Fig. 5. 

On multi-position transfer-type machines parts must 
be properly located and clamped securely before ma- 
chining begins. An error in the deposit point of the 
part after transferring will cause interference between 
the locating device and the part. If the clamps are 
then operated, the part would be clamped out of 
position and at the same time the locators could be 
forced back. Normally the next function is bringing 
the heads in, but this should not occur unless there are 
indications that the locators are in and that the clamps 
are in position. This can be done through limit 
switches and signal lights. 

Limit switches should be mounted on the machine 
so that overtravel will not damage them. In lever- 
operated applications the actuator should approach 
from the side and pass over. End-on approaches cause 
undue strain on the switch, often resulting in broken 
levers and faulty operation. Switches should be located 
so chips will not pile on them and cause faulty 
operation. 


Protecting Plugging Switches 


Plugging or zero-speed switches used for plug stop- 
ping motors should be equipped with a lock-out coil 
or else used in conjunction with a safety relay which 
would prevent the motor from accidentally starting in 
reverse when the drive is rotated manually in setting 
up. In Fig. 6, a safety interlock relay RX has been 
added to prevent R from being energized unless relay 
RX has been previously energized through NO con- 
tact of the forward starter and the plugging switch. 

On machines using shunt-wound d-c motors there 
is always the possibility of field circuit failure causing 
It is therefore desirable to 
provide a field protection relay which will shut off the 
machine in case of field failure. 


the motor to “run away.” 
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FIG. 6—Safety interlock relay used to prevent 


a plugging switch from starting a motor when 
jerked over by hand. 


Most control circuits on machine tools shipped to 
Ford operate at 115 volts a-c obtained from an_un- 
grounded secondary of the control transformer. With 
this arrangement the occurrence of two accidental 
grounds on the side of the control circuit containing 
the interlocking contacts, pushbuttons and_ limit 
switches could cause the machine to operate out of 
sequence, thereby endangering personnel and ma- 
chinery. 

To avoid this possibility Ford is requesting the in- 
stallation of ground detector lights to indicate the 
presence of the first ground so that the circuit can be 
cleared before the occurrence of the second ground, 
which could be dangerous. 

The system of ground detector lights, Fig. 7, con- 
sists of two indicating lights connected in series across 
the control circuit with the center point between them 
grounded. With this arrangement when the circuit is 
clear both lights are burning at half brilliance. As soon 
as a ground occurs, one light will go out and the other 
will light to full brilliance. 

Sometimes, by observing the action of these lights in 
relation to the machine cycle, the maintenance elec- 
trician can locate the grounded device, such as a limit 
switch or solenoid, without having to shut the machine 
down and perform extensive tests. Incidentally, Ford 
prefers 6-volt pilot lights with built-in isolated trans- 
formers instead of 115-volt lamps. The filaments of 
the low voltage lamps are shorter and stockier, and 
hence stand up better under vibration found in shop 
areas, 


Interlocking Manual Cycles 


Although today’s machines are generally designed 
to run automatically, there are occasions when it is 
necessary to operate individual machine functions 
with manual control. This should mean a complete 
manual cycle by pushbutton control. If the operator 
must shift hydraulic valves by hand to accomplish a 
manual cycle, he is likely to shift the wrong valve at 
the wrong time. Provision of pushbuttons for manual 
contro] will eliminate the necessity for valve shifting 
but will present another problem: To make it impos- 
sible to operate the machine incorrectly, the manual 
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cycle must be interlocked just as effectively as the 
automatic cycle. 

In a “Clamp-Unclamp” circuit, for instance, push- 
buttons are usually provided to control both functions 
during set-up operations. These pushbuttons should 
be interlocked in such manner that they are effective 
only during manual cycle, and inoperative during auto- 
matic cycle. Similar circuits should be used for heads 
“In” and “Out,” index “Forward” and “Return,” etc. 
As an example it should be necessary on both manual 
and automatic cycle that the parts should be un- 
clamped and all heads back before transferring parts 
to next station. 

Cycle of machine should not be started from mul- 
tiple locations except where more than one operator 
is required and cycle start buttons are connected in 
series. It is recommended that each operator's station 
be provided with two cycle start buttons to insure 
that the operator's hands are clear of moving parts 
when cycle is started. 

Motors also should be started from one location 
only. This should be at a vantage point where the 
operator has a clear view of the activities around the 
machine. Such an arrangement would prevent a re- 
pairman from re-starting the motors at the point of 
repair while a set-up man is changing tools at another 
location on the machine. 

On the other hand, multiple stop buttons should be 
used where necessary. Safety stops are becoming 
increasingly more important as the size of machines 
increases. Sometimes a safety cable is run the length 
of the machine with one end fastened to a stop limit 
switch. The machine can be quickly stopped from 
any location around the machine. 


Panel Layout 


One of the places where many unsafe practices are 
found is in the location of components within the con- 
trol panel. The main line disconnecting switch (JIC 
FE 22) should be located in the upper portion of the 
panel, preferably in an upper corner, and other devices 
should never be located above this disconnect, Fig. 8. 
This arrangement reduces the possibility of an elec- 
trician coming in contact with live wires while check- 
ing circuits even though the disconnect switch is in the 
“off” position. 

The disconnect switch should be mechanically inter- 
locked with the panel door, or doors, so as to prohibit 
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FIG. 7—System of ground detector lights. 
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entrance with the switch in the “on” position. This 
disconnect switch should be capable of being locked 
in the “off” position only and have provisions to accom- 
modate three padlocks to permit three different cate- 
gories of repair men, such as hydraulic, machine repair, 
and electrical men, to perform their work simultan- 
eously under safe conditions. 

The supply lines should go directly to the disconnect 
switch rather than through terminal blocks. Terminal 
strips used for connections to devices operating at 220 
or 440 volts, such as motors, should be isolated from 
terminal strips used for connections to 115-volt control 
devices. There should be no stacking or piling of 
terminal strips. 

Control devices with terminals at 220 or 440 volts 
potential, such as motor starters and power circuit 
fuses, should be located above devices with 110-volt 
terminals. This arrangement eliminates the necessity 
of an electrician reaching above 220- or 440-volt cir- 
cuits while testing the control circuit. 

Devices which require servicing by trades other than 
electrical, such as a hydraulic pressure switch, should 
not be mounted in the electrical control panel. 

Many machines are being built with multiple units 
complete with individual control panels, where for 
safety a repair man would be required to lock out all 
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FIG. 8—This panel layout violates safe practices. Motor 
starters and disconnect switch with 440-volt terminals 
should be at top of cabinet, and the three pressure 
switches in the bottom of the enclosure should have been 
located external to the panel in individual enclosures. 
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units, sometimes requiring as many as six locks which 
usually are not readily available. To correct this con- 
dition, Ford is requesting the machine builders to 
install one master disconnect switch, instead of having 
a disconnect switch connected to the line at each 
panel. One feature which Ford desires on disconnect 
switches, besides the door interlock and being able to 
padlock the switch in the “off” position, is that of vis- 
able blades. They are preferred because testers of 
various kinds used to determine if each leg of the 
circuit is open and safe to work on, do not “fail safe.” 
This gives the electrician two checks for safety; first, 
his tester, and second, his eyes. 


Branch Circuit Protection 


According to Article 670 of the National Electric 
Code, it is permissible on machine tools to have a 
100-amp fuse protecting a 14-gage conductor when 
using a 440-volt supply. In Ford’s opinion this value is 
too high due to the high available short-circuit cur- 
rents in Ford plants. In fact, Ford tests have indicated 
that under short-circuit conditions the insulation on a 
14-gage conductor will be damaged before a 100-amp 
fuse will open the circuit. Therefore, Ford limits the 
size of the fuse protecting a 14-gage conductor to 60 
amp. Although a calculated risk is being taken of de- 
stroying some of the smaller size overload heater ele- 
ments, it is felt that the conductors, which are usually 
the most difficult part of the branch circuit to replace, 
would be protected. This method of rating the fuse 
size at 400 per cent of the conductor current-carrying 
capacity was developed by the Ford Electrical Sub- 
Committee on which all divisions of the company 
are represented. 


Wiring Practice 


Ford engineers recommend use of a short piece of 
oil-tight, flexible, metallic conduit with proper fittings 
in wiring of limit switches, solenoid valves, motors and 
all electrical units which may have to be replaced, 
instead of using rigid conduit as presently specified by 
the JIC Standard. This short piece of flexible oil-tight 
conduit facilitates easier removal of units for inspec- 
tion, repair or replacement, thus reducing down time. 

It is strictly a safety practice that all 440-volt wiring 
on machine tools must be in rigid, or flexible metallic 
conduit, or proper metallic enclosures, such as buss or 
raceways. This rules out rubber-covered cord or any 
other form not containing full metallic protection as 
afforded in conduit. Oil-resistant rubber-covered cords 
are permitted for work lights on 115 volts a-c. 

All wiring ways, whether rigid or flexible conduit, 
or wiring ducts, must be properly assembled and 
sealed to protect both power and control wiring from 
contaminants. The entrance of oil, coolant, grinding 
dust, etc., should be prevented. 

All rough corners and sharp bends should be 
guarded to protect the wiring from mechanical dam- 
age which will cause electrical failure. 
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Many machines have been received by Ford using 
overhead wiring duct, but none of them had the sharp 
corners protected. This has forced replacement of 
many wires which had insulation damaged in the 
disassembly or reassembly of the machines. 

It is felt that comments of this kind, coming from 
a large user of machine tools, should be of value to 
designers of the original equipment, particularly those 
concerned with the design and layout of electrical 
power and control circuits. While some Ford prefer- 
ences may not be considered necessary in all applica- 
tions, there can be no doubt of their soundness from 
the point of view of safety to personnel and equipment. 

RE 
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Selecting 


Ball and Roller 





Bearings 


for Design Economy 


To assist the design engineer make an intelligent and 


economical selection of antifriction bearings for motor-driven 


machines, the various factors related to efficient and reliable 


bearing performance and to design economy are reviewed. 


E. P. Stahl, The Garlock Packing Compan) 


ECONOMIC BEARING SELECTION presupposes the right 
size and type of bearing for the job it has to do. Re- 
lated factors include correct housing design, correct 
machining and fitting, and adequate protection or 
sealing of the bearing. Type of machine, space limita- 
tions and design of the part where the bearing is to 
be used must also be taken into account. 

As a general rule, standard bearings are preferred 
for design economy unless special conditions neces- 
sitate a departure from the standard. Few specials 
can wholly be justified in the light of final costs. 

Some of the factors to be considered in making an 
intelligent selection of anti-friction bearings are type 
and purpose of machine, its power input, speed, 
amount and direction of loads, and whether or not 
they are uniform, variable or shock loads. The type 
of drive, diameter of shafts at bearing points and 
whether the machine is to be used for continuous or 
intermittent service must also be taken into account. 

In recent years, several definite trends have been 
noted in connection with the use of antifriction bear- 
ings aimed toward higher machine efficiency and de- 
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sign economy. Heavier sectioned bearings are dimin- 
ishing as the trend continues to lighter weights of 
machine parts and more efficient utilization of mate- 
rials. As a result of improved design and developments 
in manufacturing methods, the load life of antifric- 
tion bearings also has been enhanced. Bearing reli- 
ability and efficiency have been increased in recent 
years by the availability of better steel, improved 
metallurgy and better surface finishes. Size for size, 
modern antifriction bearings will support greater loads 
and operate more efficiently than their predecessors. 

For a given application, the size of any ball o1 
roller bearing is determined to a large degree by the 
load imposed upon it, the speed of the shaft, the life 
expectancy of the machine and also the proximity of 
the associated machine parts and their dimensions. 
Costs, efficiency, and cost-life expectancy of the ma- 
chine are factors that must be kept in mind in select- 
ing bearings. After a bearing of the most suitable 
type and size is selected for a given application, 
careful consideration must be given to housing de- 
sign with reference to convenience in mounting and 
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dismounting the bearings. Otherwise the cost of bear- 
ing down time and loss of production often can be far 
greater than the replacement cost of the bearing, par- 
ticularly for heavy-duty applications such as paper 
machines and rolling mill equipment. 

Machines which must frequently be disassembled 
usually call for housings and bearings of simple de- 
sign to facilitate disassembly. Open-type bearings 
such as cvlindrical roller bearings, tapered roller bear- 
ings and separable radial-thrust or angular-contact 
ball bearings are desirable, particularly if the bearing 
rings are mounted with tight fits. Tapered adapter 
sleeves and removable sleeves also simplify dismount- 
ing. Open-type bearings with separable or removable 
components are particularly desirable for equipment 
like machine tools with parts machined and _ subas- 
sembled in different parts of the shop and_ then 
brought together for final assembly. 


Load Factors. Bearing ratings are generally pub- 
lished on the basis of average life of some fixed num- 
ber of hours. The current standard is 2500 hr with 90 
per cent of the bearings operating more than 500 hr. 
This is usually referred to as minimum life. Often a 
design engineer will select a bearing larger than 
needed because the life required may be considerably 
less than the catalog standard or because he did not 
average out the load and speed figures. Ball and 
roller bearings have a very large temporary overload 
capacity to take care of emergency peak loads. If the 
unit operates at intermittent speed and only occa- 
sionally reaches a high speed, the bearing selection 
should be made on the basis of the average speed 
throughout the cycle of operation. 

For small high speed applications, ball bearings are 
generally preferred. Deep-groove or angular-contact 
ball bearings are particularly desirable for heavy 
thrust loads at high speeds. For pure thrust loads 
at low and medium speeds, however, washer-type ball 
thrust bearings are best. For large and heavily loaded 
applications, roller bearings are the only satisfactory 
answer. If permanent or fluctuating misalignments 
occur between shaft and bearings housing, a self- 
aligning bearing is desirable, either of the ball or 
roller type. For applications with relatively heavy 
thrust loads at moderate or medium speeds, tapered 
roller bearings or deep-groove or angular-contact ball 
bearings are the best solution. They are particularly 
desirable for combined radial and thrust loads. Cylin- 
drical roller bearings are often used where allowance 
must be made for considerable axial shaft displace- 
ment, although there are ways of providing for this in 
the mounting of other types of bearings. 

Where economy is of prime consideration, for rela- 
tively light loads, ball bearings are clearly indicated 
because the bearing cost per pound of load-carrying 
capacity as a rule is lower for small ball bearings than 
for roller bearings. For heavy loads, the condition is 
reversed. Larger roller bearings are superior to ball 
bearings as regards cost for bores from 4 in. and up. 
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FIG. 1—Three types of commercial ball and roller bear- 
ings made to less exacting tolerances than ABEC-1. 
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FIG. 2—Comparison of types of single-row radial ball bear- 
ings for one outside diameter. 
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FIG. 3—Comparison of boundary dimensions of different 
series of ball and roller bearings. 


All ball and roller bearings in general use are ac- 
curate devices; it is only in the degree of accuracy 
that they differ. For general applications, ball bear- 
ings are held to ABEC-1* tolerances. Where it is 
necessary to obtain a greater degree of accuracy, ball 
and roller bearings may be obtained to limits of 
ABEC-3. For applications requiring a still greater 
degree of accuracy and closer tolerances, bearings 
are made to ABEC-5 and ABEC-7 tolerances. Toler- 
ances 1 and 3 are the same for roller bearings with 
the designation RBEC-1** and -5. The 7 standard 
applies only to ball bearings of the superprecision 
type. 


Commercial Bearings. Commercial bearings are 
made to less exacting tolerances than ABEC-1. They 
are used where loads are relatively light, service in- 
termittent and where a high degree of precision is 
not essential. Several types are shown in Fig. 1. De- 
sign A covers a single-row unground radial ball bear- 
ing with machine-formed raceways and a full com- 
plement of hardened and ground balls. It is designed 


*Annular Bearing Engineers Committee; ** Roller Bearing Engineers Committee. 
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primarily for radial loads. Design B is a commercial 
cylindrical roller bearing with planished steel outer 
race. It is designed to operate directly on the surface 
of commercial shafting. This is a two-part separable 
bearing composed of a roller assembly and a split 
outer race. Design C is a self-contained flanged com- 
mercial roller bearing consisting of an outer casing, 
an outer roller race and a full complement of rollers. 

Precision ball and roller bearings include all types 
made to Class 1 and 3 tolerances and comprise a large 
group of antifriction bearings falling between com- 
mercial bearings and superprecision bearings. 

With few exceptions, ball and roller bearings have 
been standardized into four types for most bore sizes, 
these being designated as extra light, light, medium and 
heavy. Fig. 2 shows four bearing types having the 
same external diameter with different shaft sizes. Fig. 
3 shows a comparison of bearing sections for the same 
shaft diameter. Where the loads exceed the abilities 
of the extra light or light (200 series) a design engi- 
neer can select the medium (300 series) or heavy (400 
series). If going to a heavier series is impractical due 
to space limitations, particularly the outside diameter, 
the needed capacity can be obtained in a double-row 
type bearing. It is strongly recommended, however, 
that wherever possible single-row bearings be used as 
they require less axial space. 

The medium series ball bearings is a popular type. 
Due to its increased ball size and raceway contour, it 
has greater radial and thrust capacity than bearings 
with corresponding bore sizes in the 200 series. Its in- 
creased ball size also tends to reduce the internal 
speeds, consequently increasing bearing life for a 
given space. Its larger area in contact with the shaft 
and housing may also be a factor influencing its 
choice. The 400 series ball bearing is used under ex- 
ceptionally heavy load conditions where the shaft is 
small in proportion to the load applied. 


Single-Row Bearings. There are three basic types 
of single-row precision ball bearings: Conrad or deep 
groove, maximum-capacity notched type, and radial 
thrust. The extra light series is not available in the 
maximum-capacity notched type. The two main types 
in this series are the Conrad and radial-thrust bear- 
ings. The latter type is used chiefly on machine tool 
spindles and is more frequently furnished as matched 
“duplex” bearings. They are also widely used for high 
speed spindles as single bearings, spring loaded to 
take up end play. 

Single-row radial-thrust or angular-contact ball 
bearings are intended for application where the thrust 
component of the load is in one direction and exceeds 
the capacity of single-row bearings of either the Con- 
rad or notched type. The inner rings are made with 
sontinuous high shoulders on both sides and a high 
shoulder on the thrust side of the outer ring. These 
bearings are available with angles of contact ranging 
from 15 to 40 deg. Conventional radial-thrust bearings 
are nonseparable and can be mounted opposed to 


138 





DRIVE END 


FIG. 4—Machine tool spindle with angular-contact ball 
bearings and unit type oil seals. 





FIG. 5—Worm shaft mounted on double-row ball bearing 
at coupling end and cylindrical roller bearing at the other. 


each other, much in the same manner as tapered rol- 
ler bearings. Fig. 4 shows such a mounting for a ma- 
chine tool spindle. In this application the bearing at 
the right or work end is clamped between shoulders 
rigidly while the bearing at the drive end is spring 
adjusted for preload. The spring system chosen for 
holding the bearings in place should have a low stiff- 
ness rate so that minor changes in spindle length in 
relation to the housing will not appreciably change 
the bearing preload. 

If thrust occurs in both directions, angular contact 
bearings are used in pairs, face to face or back to back. 
These so-called duplex mountings also are used ex- 
tensively on machine tool spindles. This mounting 
minimizes shaft deflection. The usefulness of angular- 
contact ball bearings is further enhanced by the fact 
that they can be preloaded in applications where little 
axial or radial displacement can be tolerated. Pre- 
loading is desirable where it is necessary to eliminate 
all possible chatter. Angular-contact bearings are in- 
terchangeable with light and medium radial-type ball 
bearings as to boundary dimensions. 

Filling-notch-type bearings are used only where the 
radial loads are heavy and particularly where the 
thrust load component does not predominate. For 
quiet running application, this type of bearing is not 
specified. In many applications where shaft size per- 
mits and the load is primarily radial, a notched-type 
ball bearing can be used where a Conrad type is in- 
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dicated, thereby increasing the radial load-carrying 
capacity approximately 30 per cent in a given space. 
It is generally believed, however, that the notch de- 
creases the capacity of single-row filling-notch ball 
bearings when thrust load occurs and even for heavy 
pure radial loads. 

Ball bearings are quite compact as to dimensions 
axially, but they are rather large compared to some 
cylindrical roller bearings in a radial direction. They 
do, however, have the advantages of combining radial 
and thrust load-carrying capacity in a single unit. In 
an effort to decrease the radial dimension, various 
expedients have been used, the chief one being the 
development of “extra-light” series, Fig. 2, which have 
smaller boundary dimensions than the No. 200 light 
series ball bearings. “Light,” thin-section narrow series 
ball bearings with relatively large bores are also avail- 
able and result in compact assemblies, making for 
design economy. 

Where the machine is to be used intermittently, an 
extra-light series bearing can be substituted for a light 
series of the same bore so as to result in design 
economy. However, the machine and bearing mount- 
ing should be designed to facilitate replacement so as 
to minimize down time. 

Single-row radial ball bearings may be had with 
over-length inner rings, self-sealed, and with snap 
rings. Use of bearings with snap rings results in re- 
duction in the overall length of the assembly and the 
elimination of housing shoulders. Bores can be ma- 
chined straight through by means of a floating reamer 
resulting in lowered costs to manufacture. 

In addition to the duplex radial-thrust bearings de- 
scribed, ball bearings are available in double-row 
types as single components in both the rigid and self- 
aligning types. Some rigid maximum-ball-type double- 
row ball bearings are so designed that the bearing is 
in reality a “face-to-face” or “back-to-back” duplex 
type. The bore and outside diameters are the same as 
for the light, medium and heavy series single-row 
radial types but the width is less than two single-row 
ball bearings mounted side by side. These bearings 
have a lower axial displacement than the orthodox 
single-row design, have substantial thrust capacity in 
either direction and have a high radial capacity be- 
cause of the two rows of balls. 

Double-row ball bearings plan an important role in 
the economy picture where loads exceed the abilities 
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FIG. 7—Types of miniature ball bearings. 
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FIG. 6—External 
and internal 
self-aligning 

ball bearings. 





of the standard single-row series and it is impractical 
to use them due to space limitations. 

Fig. 5 illustrates a typical application of a rigid-type 
double row ball bearing to a worm shaft. It is rigidly 
locked into position in the housing to take thrust in 
either direction. At the opposite end a heavy-duty 
narrow cylindrical roller bearing is likewise locked 
in position in the housing and on the shaft and per- 
mits axial movement of the shaft through the roller 
assembly. In this design, a unit type synthetic rubber 
seal is utilized to retain lubricant in the case and ex- 
clude foreign matter. 


Self-Aligning Bearings 


Self-aligning ball bearings are available either in 
the single-row external type or the double-row internal 
tvpe, Fig. 6. Internal self-aligning bearings are in some 
cases interchangeable with single-row rigid types; 
others are interchangeable with single-row rigid 
tvpes; others are interchangeable with double widths. 
The single-row external type has a separate or third 
ring with a spherical internal surface. This bearing has 
an external ring approximately one size larger thaa 
an internal self-aligning double-row ball bearings of 
corresponding bore and is considerably narrower. This 
bearing is used for applications where larger outside 
diameter is permissible but axial space is restricted. 
In addition to the self-aligning feature this bearing 
has standard single-row advantages. 

The internal double-row self-aligning ball bearing 
adjusts misalignment from shaft deflection without 
loss of capacity and without exerting any bending 
influence on the shaft. This bearing is recommended 
for radial loads and moderate thrust loads in either 
direction. When housings cannot be bored in one 
operation, self-aligning bearings are sometimes the 
only type that can be used. These bearings often will 
solve problems of quiet and durable operation im- 
possible with other ball and roller bearings. 

Since self-aligning ball and roller bearings are 
pivoted on their own centers, they cannot accom- 
modate radial displacement. This is important to keep 
in mind when there are two or more bearings used on 
a shaft. 

Miniature Ball Bearings. Precision manufacturing 
techniques have made possible the production of tiny 
balls for miniature ball bearings. The complete bear- 
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FIG. 8—Use of washer thrust ball bearings on heavy-duty 
worm wheel shaft. 


ings have outside diameters ranging from 14 to °{ 

These small bearings are being used in applica- 
tions where jewel and small plain bearings have prov- 
ed inadequate. Where high speeds are encountered 
and space and weight savings are considerations, 
miniature ball bearings offer a ready solution. These 
bearings have operated satisfactorily at speeds up to 
120,000 rpm. 

Miniature ball bearings are available in four gen- 
eral types: radial or single-row annular, pivot, angular- 
Such 
types have been used in military computers, drive 
movements of recorders, time clocks, 
gyros, and navigational flight control. Miniature bear- 
ings are used in these mechanisms to reduce friction, 
conserve space and to give long wear and the same 
freedom from attention obtainable from larger ball 
bearings. 


contact and plate or washer thrust types, Fig. 7. 


seismographs, 


In instruments and such, space and design restric- 
tions often make it difficult to use bearings of standard 
dimensions. In applications of this kind, an integral 
race and shaft increases the shaft strength and gen- 
erally improves the overall accuracy of the unit. 
Furthermore, the ouside diameter of the bearing and 
the pitch diameter of the ball complement may be 
reduced. This is desirable where low torque or high 
speeds are required. 

Plate or 
separable 


washer thrust ball bearings are of the 


variety consisting of a ball and cage as- 


sembly interposed between two flat or grooved 


washers. Since they have no radial capacity they are 
often used in combination with cylindrical roller bear- 
ings or needle bearings for horizontal and vertical 
shafts carrying heavy thrust loads, such as slow speed 
worm shafts and similar units, Fig. 8. 


Precision Roller Bearings. Precision roller bearings 
lend themselves to greater space and weight savings 
than is possible with most ball bearings. Many of them 
are made with small diameter rollers requiring mini- 
mum space radially and are equipped with separable 
outer or inner races or both. The most compact roller 
bearing radially is the needle bearing. Cylindrical 
roller bearings with separable inner and outer races 
may be used with either one or both races omitted, 
thereby greatly reducing the 
radially. 


space requirements 
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Precision roller bearings fall into five distinct classes 
depending upon the type of roller used: Cylindrical 
roller bearings, tapered roller bearings, spherical bear- 
ings with barrel-shaped rollers, roller bearings with 
concave roller, and needle roller bearings. 

The straight cylindrical roller bearing is the parent 
of all others and comprises three major types: heavy 
duty with straight or channeled races, journal or cage 
type with straight hardened and ground outer and 
inner races, and needle bearings with ground races. 
Heavy-duty cylindrical roller bearings have hardened 
and ground outer 
length and diameters are about equal. 


and inner races and rollers whose 
Many of these 
bearings are interchangeable in boundary dimensions 
with single-row radial ball bearines in extra light, light, 
heavy and medium series as s') ‘n Fig. 9. 

An outstanding example of saving effected by 
use of heavy duty cylindrical rotier bearings is in the 
drive motors of Diesel locomotives where the width 
of the track restricts the overall length of the assembly. 
Use of sleeve bearings would have increased the over- 
all dimensions of the assembly. 

Journal “cage type” cylindrical roller bearings con- 
sist of hardened and ground outer and inner races and 
a roller assembly. The races are not channeled and 
both are separable, making partial assemblies possible 
using either outer race and roller assembly only or 
inner race and roller assembly only. Such bearings are 
obtainable with either solid or wound rollers and are 
series, offering 


available in both inch and metric 


flexibility and economy in design. 


Tapered Roller Bearings. Where combined radial 
and thrust loads are involved, tapered roller bearings 
are often used. These bearings are available in differ- 
ent outside diameters for given bore and in different 
bores or shaft diameters for a common outside diame- 
ter, Fig. 10. 
available having the same diameters and inner ring 


Metric tapered roller bearings are also 


widths as metric radial ball and roller bearings al- 
though a different standard applies for the width of 
the outer ring and the total bearing width. Savings of 
space in many applications are possible if the type and 
Being 
separable, tapered bearings are particularly desirable 


magnitude of the load are calculated accurately. 


for mass produced equipment with parts brought to- 
gether for final assembly from different parts of the 
plant. 

Where heavy-duty self-aligning roller bearings are 
required, the design engineer has the choice of two 
tvpes—spherical roller bearings and the self-aligning 
roller bearing with concave rollers, Fig. 11. Double- 
row spherical roller bearings with barrel-shaped rollers 
support heavy loads a relatively small space. In 
addition to carrying heavy radial loads, these bearings 
are designed to take heavy thrust loads in either direc- 
tion. Spherical roller bearings derive their character- 
istics from the spherical shape of the outer raceway 
and the design of the roller. 

Double-row self-aligning roller bearings with con- 
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FIG. 9—Three series of precision cylindrical roller bearings in narrow and wide widths. 
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FIG. 10—Comparison of tapered roller bearings with one shaft diameter (left) and with a common outside diameter. 


cave rollers running between convex raceways are 
available for heavy radial and thrust loads. They can 
be had as self-contained units or with two separable 
outer raceways. In the latter design, the angular posi- 
tion of the convex rollers between convex raceways 
provides a simple means for correctly fitting this bear- 
ing in the initial installation and easy adjustments in 
service. Both of these self-aligning roller bearings 
have advantages from the viewpoint of design econ- 
omy. First, the geometrical accuracy of these bearings 
insures proper distribution of radial and axial loads 
despite minor inaccuracies in initial alignment, distor- 
tion of machine frames and deflection of shafts. Frame 
sections and shafts can often be lightened since a cer- 
tain amount of misalignment can be accommodated. 
This feature also makes their use practicable for ap- 
plications on machines fabricated from weldments. 
Component Bearing Parts. There are applications 
where space considerations or other features of design 
prohibit the use of even the lightest sections of anti- 
friction bearings as a complete unit. Here it is desir- 
able to use one or more of the component parts of the 
bearing in conjunction with the machine elements. 
Cylindrical roller bearings particularly lend them- 
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selves to this type of treatment using either the inner 
or outer race with the roller assembly, with the other 
tracking surface provided by the shaft or housing suit- 
ably prepared for this service. The cage or rollers alone 
can also be used for an orthodox “cage-tvpe” cylin- 
drical roller bearing without either the inner or outer 
races. In such cases the shaft or housing should be 
made from a material that can be either direct or case 
hardened and ground to a high degree of accuracy 
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FIG. 11—Two types of self-aligning roller bearings. 
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FIG. 13—Plain thrust arrangements with roller bearings. 
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and surface finish. Running clearances must be com- 
parable with standard bearings. 

The practice of using partial bearing assemblies is 
usually confined to open-type cylindrical roller bear- 
ings where either the inner or outer race or both may 
be omitted. One drawback of this system is that an 
expensive, specially made shaft or housing is not 
replaceable with the same ease as a standard ball or 
roller bearing available from stock. 

In using heavy-duty cylindrical roller bearings with 
raceways omitted the following design precautions 
should be observed: 

1. Shaft or housing size must be governed by the 
bearing manufacturer's recommendations to make 
sure the running clearance is correct. 

Shaft or housing quality must be equivalent to 
the raceway it displaces. Shaft finish should be 
between 10-15 micro-inches, hardness should be 
R 60-64 C and the roller operating surface should 
be held at close limits for taper and out-of-round. 

3. Where an integral flange is used on the inner race 

OD for locating purposes, the inner raceway may 
be omitted by turing up a shoulder on the shaft 
of a diameter equal to that of a shoulder on the 
inner race. Data of this kind is obtainable from 
the bearing manufacturer. 

In applications where rolling elements of straight 
cylindrical roller bearings are subjected to consider- 
able acceleration, such as in planetary or crank mo- 
tions, roller assemblies of low weight are desirable to 
conserve space. Applications of this kind can often be 
satisfied with a roller assembly and an outer raceway 
from a cylindrical roller bearing, a roller assembly 
only, or loose rollers only operating on a hardened and 
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ground shaft and in a hardened and ground housing. 
Fig. 12 shows the application of multiple-roller assem- 
blies from orthodox cylindrical roller bearings to an 
idler gear. The supporting members in this assembly 
serve as retaining surfaces for the roller assemblies. 

Roller assemblies with rollers of relatively small 
diameter have a high capacity in limited space. Hence 
they are sometimes used as roll neck bearings. 

Except for some of the cylindrical roller bearings 
and needle bearings, all of the antifriction bearings 
described are designed to take a certain amount of 
axial thrust. Among the most common thrust-carrying 
ball bearings are the single- and double-row annular 
ball bearings, radial-thrust ball bearings, self-aligning, 
miniature and washer-type thrust ball bearings. The 
roller bearing group includes tapered roller bearings, 
spherical roller bearings, roller bearings with concave 
rollers and cylindrical roller bearings with channeled 
raceways. The last named will not carry any substan- 
tial thrust and should be used only where light inter- 
mittent or locating thrust loads are encountered. 

Where only endwise flotation loads are involved it 
may be advantageous to use orthodox cylindrical roller 
bearings in combination with plain thrust surfaces or 
thrust washers. Fig. 13 shows several such arrange- 
ments. At A thrust is taken against bronze plates 
mounted on the sides of the housing; at B combina- 
tion thrust and steel collars are secured to the shaft, 
and at C an end thrust plate is inserted in the end cap. 
The latter design is preferred because the thrust sur- 
face is near the axis of rotation and because it is 
enclosed and hence adequately lubricated. 


Housing Design. The design of the bearing housing 
plays an important role in design economy. The bear- 
ing housing should be made as simple and practical 
for easy assembly and quick and easy demountability 
of the bearing. The methods of suitably housing anti- 
friction bearings depend largely on the nature of the 
machines on which they are used and upon the con- 
ditions of the load and speed under which the bearing 
operate. The construction illustrated in Fig. 14 is a 
standard ball bearing mounting that permits foolproof 
and orderly installation and removal methods, thus 
contributing considerably to design economy. 

A simple housing design incorporating single-row 
ball bearings is shown in Fig. 15. In this mounting the 
inner rings are mounted tight on the shaft without 
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locking means of any sort and the outer bearing rings 
are free to float in the housing so as to compensate for 
temperature and machining variables. The inner rings 
have a press fit on the shaft and the entire shaft assem- 
bly with bearings can be slipped into the housings. 

A similar arrangement for roller bearings is shown in 
Fig. 16 in that the bearings are fitted into a “through- 
bored” housing. Split retainer rings hold the bearings 
in place and unit-type synthetic rubber seals fitted 
into the housing bore complete the assembly. 

Inner races of ball and roller bearings are held on 
the shaft by two means: press fit, or by nuts, keys and 
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FIG. 14 (Above, left)—Standard ball 
bearing mounting for grease 
lubrication. 


FIG. 15 (Left)—Ball bearing 


mounting without locknuts. 


FIG. 16 (Above, right)—Roller bear- 


ing pulley with press fit seals. 


FIG. 17 (Below)—Forms of housing 
seals used with ball and 
roller bearings. 
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snap rings. The preferred fittings practices for various 
applications are discussed in the bearing manufac- 
turer's literature. 

Bearing Seals. Many different forms of seals and 
protective devices have been evolved to retain lubri- 
cant in ball and roller bearings and to exclude foreign 
matter. In common use are capillary grease grooves, 
felt seals, labyrinth seals, unit type leather and syn- 
thetic rubber seals as indicated in Fig. 17. Combina- 
tions of these seals together with auxiliary sealing 
must be brought to soldering heat presents a special 


(Continued on page 362) 
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Basic Fuse Types 


for Electronic Equipment 


A variety of types in three major time-current characteristics now find 


wide use in electronic as well as electrical applications. 


E. V. Sundt, President, A. J. Steele, Engineer, Littelfuse, Inc. 


THE TREND TO SMALLER EQUIPMENT has caused a great 
deal of interest in small glass-cartridge fuses. This 
type of fuse may now be found in radio and television 
receivers, motors, and regulated electronic equipment. 
The greater number of fuses used for electroni¢ com- 
ponents protection are the glass-enclosed cartridge 
type, although steatite is used for higher current fuses 
rated at 250 volts. 

It is, of course, important that fuses operate or 
“blow” before damage occurs in the equipment being 
protected. On the other hand, they must not blow too 
easily and cause nuisance failures. The time-current 
characteristics of the fuse must thus conform to the 
“time-damage’ characteristics of the equipment. Three 
general time-current characteristics have evolved in 
fuses for electronic equipment over the last fifteen 
years: (1) fast-high speed, (2) medium-lag, and (3) 
time-delay fuses. 

Underwriters’ Laboratories’ standard specification 
for electronic and electrical equipment is used by the 


entire fuse industry. The Society of Fuse Engineers, 
which is a subcommittee of SAE, also establishes stand- 
ards for the fuses used in automotive electrical circuits. 
Typical fuses for electronic applications are shown 

in Fig. 1. The most popular types and sizes are: 

SAG 1 x % in. diam glass enclosed 

3AG 1% x % in. diam glass enclosed 

3AB 1% x % in. diam steatite enclosed 

4AB l% x ® 

5AG 2 x 1%,. in. diam glass enclosed 


in. diam glass enclosed 


For automotive electrical applications, the most 
popular types are: 
4 amp SFE °*s x 4 in. diam 
6 amp SFE *%4 x % in. diam 
9 amp SFE 7s x % in. diam 
14 amp SFE 114, x % in. diam 
20 amp SFE 1% x '%4 in. diam 
30 amp SFE 17, x % in. diam 


It is of interest to note that there is no logical or 
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rational relationship between the recognized “AG” 
designation and the physical size of the fuse. The 
1AG was the first “automotive glass” fuse; the 2AG 
was next, but is no longer used; then the 3AG was 
added, and so on. The various designations only in- 
dicate the physical size of that particular type of fuse. 


Fuse Selection 


The three general lag characteristics are shown in 
Fig. 2. It will be noted that the fast-blowing fuse 
blows very rapidly when an applied overload is 200 
per cent or greater. Such fuses are particularly useful 
for protecting fine instruments and can be used to 
protect meters of both D’Arsonval and thermocouple 
types, where high-speed action is essential. 

The elements used in this type are chosen to have 
the least possible mass, platinum being generally used. 
An interesting application for these fuses, in ratings 
such as 149 9-amp, is as bolometers; that is, as ter- 
minal impedances in high-frequency circuits. These 
fuses are manufactured in ratings as low as 1499 amp. 
The filament in this fuse is only 0.000020 in. diam. 
Such a filament is small enough to follow heating and 
cooling frequencies of 2000 and 3000 cycles per sec- 
ond. The frequency response of a filament 0.000037 in. 
diam is shown in Fig. 3. In addition to many meter 
applications, this type is also used for protecting tube 
filaments. See Table I for applications. 


Medium Lag 


About 80 per cent of all fuses used in electronic 
applications are medium lag. Of these, 75 per cent 
are used in 115-volt primary in power supplies of all 
types. These are known as the workhorses of the 
fuse industry, with a selling price of about 1¢ to 2¢ 
each, which accounts for their being specified so gen- 
erally. Some of the most typical applications are 
shown in Fig. 4. Most manufacturers use zinc wire 
or zinc strip for the elements of these fuses, usually 
of one-piece simple construction. Zinc has many good 
qualities but has a particular weakness in that it 
crystallizes at temperatures about 200 C. An industry 
research project to develop a better fuse element 
would do both the manufacturer and the user far 
more good than the constant struggle to make fuses as 
cheap as possible. 
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It is the field of the medium-lag fuse that the 
greater extension of amperage and voltage ratings 
have taken place. While all fuse lines have been ex- 
tended in both current and voltage ratings over the 
past 15 years, the most outstanding development has 
been in the 3AG and 3AB lines. In 1933 the 3AG 
fuses were listed and approved by Underwriters’ 
Laboratories up to 3 amp at 250 volts. This was in- 
creased to 8 amp at 250 volts in 1938. At 8 amp it 
became almost impossible to produce a g'ass-enclosed 
product that would stand up under the UL short- 
circuit requirements. The Underwriters’ Laboratories 
establishes the voltage ratings of the low-voltage fuses 
through the use of a d-c circuit of the rated voltage 
delivering 10,000 amp. A fuse blown in such a test 
must remain intact without producing sufficient flame 
or molten metal to ignite surgical cotton completely 
surrounding it when opening the circuit. Due to the 
limitations of glass, phenolic (3AB) was used as a 
body material. 

Later, during World War II, through the use of 
steatite fuse bodies, ratings were extended up to 15 
amp to 250 volts. This represents the maximum 
Underwriters’ Laboratories will approve due to classi- 
fication reasons, although fuses have been made that 
will pass their test up to 20 amp at 250 volts. The 
Navy is currently testing 30-amp fuses at 125 volts 
with 25,000 amp available. It should be pointed out 
that better than ordinary clips and holders are re- 
quired above 20 amp to avoid exceeding the 70 C 
maximum temperature rise at the fuse cap specified 
in most government specifications. 

In general, medium-lag fuses are used for power 


FIG. 1 (Above)—Typical fuses 
used in electrical and electronic 
applications. 


FIG. 2 (Facing page)—Three general 
time-current characteristics for fuses 
for electronic equipment. The 
constructions generally used to 

obtain these characteristics are 

shown at the right. 





FIG. 3 (Facing page )—High-speed of 
platinum filaments used in low-range 
instrument fuses illustrated by use 

as bolometers. The frequency response 


of platinum filament 0.000037 in. diam 


shown by diagram at left. 


FIG. 4 (Left)—Typical applications 
of inexpensive medium-lag 
electronic-type fuses. 
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TABLE I—TYPICAL INSTRUMENT-TYPE FUSES AND INDICATED APPLICATIONS 


| Blow point | 
| 


and _ Milliameters, Milliameters, 
Amp | Max variation, all-magnetic thermocouple 
rating load, ma ma type movements types Usual applications 
1/500 : 3-0.5 Galvanometers 0-0.1 to 0-0.5 Only most delicate instruments, (platinum filament) 
1/200 5 8-1 Galvanometers Up to 0.1 Only most delicate instruments, (platinum filament) 
1/100 10 16-3 Up to 0.1 0-5 to 0-10 Microammeters, galvanometers of less sensitive types 
(platinum filament) 
1/32 25 10—5 0-1 to 0-10 0-10 to 0-25 More rugged 0-1 milliameters 
1/16 60 85-5 0-10 to 0-25 0-25 to 0-60 General instrument use; wattmeters 
ly 100 155-10 0-25 to 0-75 0-75 to 0-150 Radio “B” circuits and thermocouples 
4 200 270-10 0-75 to 0-150 0-115 to 0-200 Radio “B” circuits on auto-radio and battery sets 
3% 300 380-15 0-150 to 0-250 0-200 to 0-300 Railway signal meters and production test equipment 
1% 100 520-20 0-250 to 0-350 0-300 to 0-400 Small rectifiers, power tubes and instrument use 
34 600 800-40 0-350 to 0-500 0-400 to 0-600 General instrument use and small rectifiers 
l 1000 1300-50 0-500 to 0-750 0-600 to 0-1000 For primary on power supply to tube testers, set 
analyzers, etc. 
1% 1500 1950-50 0-750 to 0-1000 0-1000 to 0-1500 | Primary to set analyzers, therapeutic machines, etc. 
2 2000 2600-70 00-1000 to 0-1500 00-1500 to 0—-2000 
3 3000 3600-90 0—1500 to 0-2000 0—2000 to 0—-3000 General instrument protection 
> 5000 6000-90 00-2000 to 0—4000 0—3000 to 0-5000 


es 


| 








supplies, primary and secondary; battery chargers; 
and plate-circuit protection of vacuum tubes. SFE 
fuses are classified as medium-lag fuses. These fuses 
are used for protecting automotive radios, headlight 
circuits and accessories. 


Time-Delay Fuse 


These fuses, commercially known as “Slo-Blo,” 
“Fusetron,” etc., are used in inductive- and pulse-type 
circuits that have high starting currents. The desired 
type of fuse is one that will not blow under normal 
starting pulses or surges, but will blow under an ex- 
tended overload at excessive currents. Typical appli- 
cations are found in motors,® solenoids, magnets and 
filter circuits. Other applications are found where the 
blowing point must be near the normal current load 
and also where intermittent transient loads are en- 


* See “‘Dual-Element Fuses for Motor Protection,’’ EvectricaL MANUFACTURING, 
Sept. 1951, p. 98. 







| 
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circuits are also good applications. 
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SLOW -BLOW FUSE TYPES 


countered (as in vibrators) which are likely to cause 
cyclic failures in simple element fuses. 

As a general rule, time-delay fuses use a dual ele- 
ment, one part consisting of a fusion point or junc- 
tion which opens on low sustained overloads and the 
other, which is in series, is a fuse link that is designed 
to blow at four to five times the fuse rating under 
short circuit conditions. The Slo-Blo fuses pass a 
starting load of a motor but blow, under locked-rotor 
conditions, in a matter of 7 to 8 sec. (See Fig. 5.) If, 
on the other hand, a short-circuit should be applied 
to the fuse, the fuse will blow instantaneously due to 
the design of the fuse link. Fig. 6 demonstrates typical 
application for such fuses. 

Fuses may be encountered in various electronic- 
equipment circuits. The a-c line is very commonly 
fused but often they may be found in the B plus or 
B minus circuits. It is not uncommon to find a fuse 


(Continued on page 366) 






SOLENOID CIRCUITS 





MOTOR CIRCUITS VIBRATOR CIRCUITS 


FIG. 5 (Left)—Diagram at left shows how Slo-Blo fuse will protect a motor where standard or instrument type 
fuses will not. Typical means of obtaining time delay in small fuses showns at right. FIG. 6 (Right)—Time- 
delay fuses are used principally in inductive or capacitative circuits. Series and shunt motors and tungsten lamp 
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Maintenance Considerations 


in Designing 


ynchro Systems 


Service difficulties encountered suggest these design considerations 


to improve maintenance. 


Ted Powell, Hazeltine Corporation, Little Neck, L. I. 


IN THE PAST WAR, lack of design foresight and stand- 
ardization caused many perplexing situations in the 
installation and repair of synchro-controlled servo- 
mechanisms. A recount of some of the major troubles 
can serve as a guide to servo designers who should be 
anxious to simplify the maintenance of these devices. 


Synchro Signal Circuits 


Some manufacturers did not always fully meet the 
military specification which requires that all synchro 
units should be so wired internally that a standard 
test synchro connected to any terminal board in a 
synchro system, will indicate increasing readings when 
the transmitting equipment is actuated in the increas- 
ing-angle direction, and read zero when the trans- 
mitter is set at zero. This lack of complete standardi- 
zation often resulted in reversed indicator rotation 
troubles even though the systems were wired cor- 
rectly. This sometimes necessitated dial-shifting and 
synchro wiring reversals during installation test rou- 
tines, especially where various synchro systems had 
to be joined to existing systems. The reversed signal 
and reversed-rotation troubles were caused by several 
different conditions. 

Direction of Rotation. Some synchro dials were 
calibrated in a clockwise direction, and others on 
identical units of different manufacture in the same 
system were calibrated in a counter-clockwise direc- 
tion. Hence, although all synchros rotated in the same 
direction and zeroed-in with their transmitter prop- 
erly, some of the dials indicated reversed readings. 

Dial or Pointer Rotation. Some synchro units used 
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rotating pointers, with fixed indication dials, while 
similar units in the same system used rotating dials 
with fixed pointers. Even though both types of syn- 
chro units were wired up internally in the correct 
fashion, both types of dials were engraved in the 
same direction and both sets of synchro rotors ro- 
tated in the same direction, the two sets of indicators 
would read in reversed directions with respect to 
each other. 

Mechanical and Electrical Reversal Combined. 
Military a-c 5-wire synchro leads are usually tagged 
R1-R2 and S1-S2-S3 for the 2-pole rotor and the 
Y-wound stator leads. The specs require that a syn- 
chro unit read correctly against a standard test syn- 
chro, both as to the electrical zero position and the 
direction of rotation. The fact that a synchro’s stator 
leads are marked S1-S2-S3, however, does not indi- 
cate what the actual electrical rotation of the winding 
is. Hence, it is possible for a synchro indicator unit 
to have both mechanical and electrical reversals in- 
ternally which cancel each other out and permit the 
complete unit to meet the standard motor test. When 
such a synchro was removed for repairs and re-in- 
stalled into another unit, reversal troubles cropped up. 

Wiring Reversals. Some multiple-unit equipment 
such as radar and sonar gear, contained synchros 
which had their instrument wiring reversed to correct 
for various gearing reversals and dial calibration re- 
versals. Sometimes the wiring reversals were made at 
the interconnecting cable wiring side of the terminal 
blocks instead of the synchro wiring side. When stand- 
ard test synchro motor checks had to be carried out 
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on such systems, or additional equipment cross-tied 
or added to it, reversals problems developed. All wir- 
ing reversals should be made at the synchro wiring 
side of the terminal blocks to meet the standard motor 
test, so as to prevent field installation and test con- 
fusion later on. 


Mechanical Troubles 


Loss of synchronism and erractic behavior were 
sometimes tracked down to slipping set-screws on 
shafts, couplings, dial hubs and gears. The use of 
aluminum alloys tended to aggravate this trouble be- 
cause of the creep tendencies of aluminum under 
pressure and heat and the relatively high thermal 
coefficient of expansion. Stainless steels appear to be 
more reliable here, even though heavier, more costly 
and harder to machine. Shock, vibration and ambient 
temperature cycling may also contribute to this trou- 
ble. Twin set-screws, shaft flats, shaft keys and set- 
screw holes in shafts guard against such troubles. 

Conical set-screws for synchro dial hubs caused 
some maintenance troubles since they bit into synchro 
rotor shafts too deeply and burred them up so much 
that dial hubs were difficult to drive off and on the 
shafts. Many dial hub assemblies were conical press 
fits which were difficult to pry loose and resulted in 
damage in the field when hubs were driven off. A 
simple hub-puller should be included with mainte- 
nance gear. 


Dial Mass Important 


Installation of large-sized dials often resulted in 
synchro hunt and motorizing instability problems 
since the large dials’ excessive mass and torque mo- 
ment overrode the stabilizing action of the synchro 
rotor-damper mechanism and caused the synchro 
rotors to overshoot badly or run away. If the over- 
sized dial were unbalanced, it would also increase the 
bracket error on two sides of the dial since its gravity 
pull would tend to pull the rotor out of synchronism 
slightly. 

Mechanical linkages and gear trains between syn- 
chros and their units, resulted in some servo jitter 
and sync error at static synchronism, and some indi- 
cator motor hunt tendencies. Spring pre-loading of 
gears and linkages, and slotted mounting holes appear 
to be worthwhile. 

Most of the radar, sonar and navigational synchro 
systems used no trouble-light circuits (which con- 
sisted of current transformers and their indicator lights 
in series with the synchro Y-circuit lines). A synchro 
may have its rotor circuit open and it will still follow 
its transmitter either correctly or 180 deg out as a 
hysteresis type inductor synchro. Similarly, it may 
have its two rotor leads shorted (but not across the 
rotor supply lines) and its rotor will snap 90 or 270 
deg out and follow the transmitter as a wound-rotor 
induction synchro. However, in both cases, the synchro 
will have weak torque and will pull its excitation 
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power from the transmitter synchro by means of a 
double-transformer action via the two Y windings, 
and the two units wil] overheat and may burn out in 
time. 

Some indicator unit synchro motors had no pre- 
loading spring thrust washers to take up shaft end- 
play, or had them on the wrong end. In the case of 
bulkhead-mounted equipment which had to slant 
forward, if the spring washer was at the rear, and in 
the case of vertically-mounted synchros in computors, 
or range-keepers, if it was at the bottom end, the 
weight of the rotor compressed the spring thrust 
washer and the synchro rotor would hum and vibrate. 
Such synchros should have the thrust washer at the 
front end, or at both ends of the shaft. 


Synchro Transmission Line, Power Supply Circuits 


Most synchro systems use a simple blown-fuse in- 
dicator for the rotor supply fuses. This usually con- 
sists of a neon lamp across each fuse. However, in 
the case of synchro systems where each synchro has 
its own rotor supply fuses and blown-fuse indicators, 
the warning circuits failed to operate. Since the open- 
circuit rotor synchro was being fed by the trans- 
mitter’s Y-circuit signal which induced 115 volts back 
into its “dead” rotor, both sides of the open fuse 
carried an in-phase 115-volt potential and the neon 
lamp across the blown fuse could not light up. A 
similar condition would exist in the case of a paralleled 
bank of transformers. 

Where different sections of cross-tied synchro sys- 
tems had to be fed by supply voltages of somewhat 
different sources, some peculiar operational troubles 
developed when the supply voltages were not exactly 
of the same voltage, phase and frequency. This con- 
dition sometimes cropped up in the case of radar and 
thyratron-servo where 2- or 
3-phase transformers or motor generator sets were 
involved in the power supply system. If the rotor 
supply voltage fed to a synchro generator was not 
the same as that fed to one of its indicators, the 
two sets of Y-signal voltages would not be the same 
at static synchronism, although their phasing and 
ratios would. Hence, a steady Y-winding circulating 
current would flow at static synchronism and the two 
units would gradually overheat. Again, this was a 
condition similar to that of paralleled banks of trans- 
formers whose primary or secondary voltages were 
not exactly the same. 


gunnery equipment 


If the phases of the two rotor supplies were not 
the same, the indicator synchro rotor would indicate 
an angular error equal to the phase difference be- 
tween the two rotor supplies. If the two power sup- 
plies differ slightly in frequency, the indicator motor 
will go into a sharp oscillation at the difference fre- 
quency between the two supplies. Hence, care must 
be exercised to make certain that all synchros in a 
given system are fed by the same power source. 


(Continued on page 368) 
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Solutions are offered to complicated heat-dissipation problems that 


arise when equipment is designed for higher-speed “carriers, 


including guided missiles. 


Richard E. Shafer, Consulting Engineer, Drayer-Hanson, Inc. 


CusTOMARY PROBLEMS such as space, accessibility, 
weight, reliability, and standardization of equipment 
to be installed in aircraft are considerably complicated 
when installation is in a higher-speed carrier, such as a 
projectile. Since the air surrounding the carrier is 
several hundred degrees Fahrenheit because of adia- 
batic air compression by the velocity of the carrier, 
conventional direct free or forced convection cooling 
of installed equipment is frequently not practical. 

Where every ounce of weight and cubic inch of 
space is important, it is usually desirable to design 
or modify the equipment so as to best utilize whatever 
type of cooling system is to be installed in the particu- 
lar airborne “vehicle” under consideration. The type 
of cooling system to be used is largely governed by 
the trajectory of the latter, and the amount of heat 
to be removed. The heat is principally from three 
sources—inefficiencies of installed equipment and mo- 
tors, hot surrounding air, and solar radiation, with 
the first being the most important. The optimum size- 
reduction and design of the equipment, so far as heat 
removal is concerned, is not always obtainable because 
of the variability of conditions in which the equip- 
ment may be installed. 

As indicated in Table I, surface areas and installed 
or mounted equipment spacings are considerably gov- 
erned by heat-removal considerations. It is important 
to have an idea of the ultimate use of the equipment 
that is being designed so that the greatest savings in 
space and weight can be made. For example, Table I 
shows that 6 in. spacing if air cooling is used is about 
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Cooling Systems 


for Airborne Equipment 


equivalent to 1 in. spacing if water cooling is used. The 
curves in Figs. 1 & 2 (heats of vaporization and boiling 
points) will aid in visualization of cooling methods 
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FIG. 1 (Above)—Vapor pressures of various coolants 
vs altitudes and ambient pressures; (F 21, etc., refers 
to Freons.) 
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Table I—Approximate Typical Coolant Comparisons with 1000 Btu/Min Heat Load 


If recirculated (all gases are at 14.7 psi) 


Desired 
AT, deg F Tvpical Typical 
(incoming | Lb/min | Cfm re- li yPD velo- 
Fluid vs out- |required| quired = "| city, 
used going) | for AT | for AT ao fps 
Air 10 100 1450 6 120 
Hydrogen 10 acs 1460 6 121 
Helium 10 20 1800 =| 6 150 
Water 10 a 0.4 l 1.24 
Fregn 21 10 100 LZ l 3.4 
Kerésene 10 | 62 2 125 i 
Methanol 10 | 41 0.8 | 2. 
Ammonia 10 ft (23 0.6 l 1.9 
Butane 10 | 50 1.4 | 1.3 


* Optimum design may increase these rates by 50 per cent 
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FIG. 2—Heats of vaporization of various coolants 
at temperatures ranging between —40 F and 200 F. 


effective over the required altitude and ranges. 

Most conventional equipment requires maximum 
ambient temperatures of about 125 to 150 F, with air 
of about sea-level density. Where open-fiber types of 
insulation are used in compartments, it is desirable 
to use regulated air rather than a light weight gas 
such as helium because the higher thermal conduc- 
tivity of the helium reduces the efficiency of the in- 
sulation and more than offsets the reduction in fan 
power required to circulate the lighter gas. 

The principal value of Table I is to facilitate the 
comparison of coolants under similar conditions, so as 
to indicate to the equipment designer the effect coolant 
selection has on several factors such as weight and 
surface areas required for heat removal from equip- 
ment. The heat-transfer rate, for example, with am- 
monia is 64 Btu/hr/sq ft/deg F under the conditions 
indicated in the chart. With water, 290 could be ob- 
tained, and with air only about 1.76. The selection of 
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If vaporized 


Typical 

btu /hr 

sq ft Typical 

deg F Avg. heat of | Lb/min 

(these Fric- | specific vapor- of 
APsi con- tion heat Lb/cu | ization, | vapor- 

ft ditions) factor (CP) ft 70 Fk btu/Ib | ization 

0.004 : 7S" 0.004 0.24 0.075 90 Rava 
0.0004 2.65* 0.006 3.42 0.005 190 aie 
0.001 Ete 0. 006 1.25 0.01 LZ 83.3 
0.005 290 0.009 1.0 62 1000 1.0 
0.04 360 0 006 0.25 83 100 10.0 
0.005 65 0.01 0.4 50 150 6.6 
0.01 2.10 0.007 0.6 50 500 2.0 
0.005 64 0.006 1.1 10 500 2.0 
0.02 323 0 > 36 160 2 


005 0 


Table Il—Relation of Speed, Altitude 


L000 


1500 


2000 


and Temperatures* 


Altitude, ft 


30.000 
60,000 
100,000 


30,000 
60,000 
100,000 


30,000 
60,000 
100,000 


30,000 
60,000 
100,000 


| 


Approximately 
retical 


theo- 


skin tempera- 


tures due to velocity of 


ee . ss 
vehicle, 


deg. F» 


10 

—20 

— 3) 
170 
110 
L110 


390 
330 
330 


700 
630 
630 


’ 


**Marks’ 
and Physics.”’ 

> By “vehicle”? is meant the airborne carrier or missile into which the equip- 
ment is installed. 


® References Handbook 5th Edition,’’ also ‘“‘Handbook of Chemistry 





the coolant is, of course, governed largely by the tra- 
jectory of the vehicle being considered; the coolant 
with the highest heat of vaporization and required 
boiling point is selected. 

In the first column, Table I assumes that the per- 
missible temperature rise in the circulated fluid after 
the addition of 1000 Btu per min will be 40 F. The 
second and third columns of figures show the pounds 
and cubic feet of these fluids required per minute to 
allow the temperature rise of 40 F. 

Heat-transfer rates shown are caluclated by stand- 
ard methods shown in references such as “Marks’ 
Mechanical Engineers’ Handbook, 5th Edition,” “Ele- 
ments of Heat Transfer and Insulation,” by Jakob and 
Hawkins, and other sources. When equipment is be- 
ing designed, calculations must be made for spe- 
cific designs and configurations. Generally, the equip- 
ment is designed with passages or tubes for coolant 
circulation, or protected equipment is immersed di- 
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Schematic No. I 


Expendable Coolant System: In this system, fluids can be 
used as detailed below. The weight estimate is based on 
1000 Btu/min heat load for 45 min. 


Combined weight of 
tank, heat exchanger, 
fan, coolant, pump 


Fluid Weight expended, lb lines, lb 
Water 45 150 
Ammonia 90 175 


See Fig. 1 and 2 for heats of vaporization, vapor pres- 
sures, altitudes vs ambient pressures, and Table I for 
fluid characteristics. Water with its high heat of vapori- 
zation is usuallv best for high altitudes where ambient 
pressures permit boiling at sufficiently low temperatures. 
Liquefied ammonia is usually best for lower altitudes 
where its high vapor pressure permits boiling, even 
though the vapor is toxic and, if mixed with water,, 
corrosive. If the fluid can be circulated directly through 
jackets or tubes attached to the equipment, 35 lb of fan 
and heat exchanger can be eliminated and the equip- 
ment made more compact. 

Schematic No. 2. 


Special Fuel Vaporization System: Weight estimate is 
based on the same heat loads as Schematic No. 1. 
Similar savings would be made with the elimination of 
the fan and heat exchanger. About 270 lb of butane 
would be vaporized but if the vehicle uses the vapor 


rectly in the fluids. Dispersions of fluorocarbons, such 
as Kel-F, also silicone oils, and other liquid resins 
have been used for the protection of equipment. 

The fifth column shows typical velocities of fluids 
with the quantities shown circulated in lines of the 
sizes shown. 

In the sixth column the pressure drop per foot of 
lines is shown. The friction factor is calculated by the 
usual methods, and is used for pressure-drop and heat- 
transfer calculations. The average specific heat column 
is for calculating the quantity of fluid that must be 
circulated to maintain required temperature differen- 
tials between incoming and out-going fluid when heat 
is applied. This relationship is given by the equation: 


Btu 

Pounds required= siceeisicihedinn ceiiethiniammiataies 
(A T) (Specific heat of fluid) 

A few possible basic schematics are shown here with 
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as fuel, little penalty is paid for having it used also as a 
coolant. Combined weight of tank, heat exchanger, fans, 
lines, coolant, pump equals 390 lb, or less the 270 lb, 
a net of 120 lb. 


Schematic No. 3. 


Closed—Cycle Systems: The closed-cycle systems are 
extremely heavy and require large amounts of fuel to 
run the compressor if the liquefying heat exchanger is 
exposed to ambient air. Generally, this heat exchanger 
cannot be immersed in fuel tanks because one of the 
problems is to keep the fuel cool. Except for very low 
capacities, closed-cycle systems are not generally ap- 
plicable at this time. If the liquefying heat exchanger is 
immersed in water, excessively large quantities of water 
are required. 


Schematie No. 4. 


Air Expansion System: This system is generally not 
usable for high speeds because the high ambient air 
temperature will not cool the bleed air sufficiently to 
permit the expansion turbine to produce the required 
temperature at its outlet. Heat from the first exchanger 
here cannot be transferred generally to the regular fuel 
for an appreciable period because of the fuel temperature 
requirements. Excessive quantities of water would be 
required for the purpose. Average weights of equipment 
many be, first heat exchanger 25 lb, expansion turbine 
40 lb, second heat exchanger 30 Ib, fan 20 Ib. 


the charts to illustrate the advantages and disadvant- 
ages of several methods of heat disposal. These systems 
have been tested and applied to various instruments, 
electronic devices and engine accessories. 

In addition to the systems shown by the basic sche- 
matics, the following systems can also be used: 

Alcohol cooled by chunks of dry ice is sometimes 
used for certain trajectories. About 250 lb of dry ice 
would be required plus 50 Ib of alcohol. This, com- 
bined with tank and other accessories, totals about 
400 Ib. 

Regular fuel is sometimes circulated to equipment, 
but for appreciable ranges, the fuel becomes too hot. 

Some work has been done with materials that sub- 
lime to cool equipment but as yet, results are not con- 
clusive. 

Other systems have included subcooled water ice in 
tanks with alcohol circulated through an immersed 

(Continued on page 380) 
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DESIGN TRENDS 


Magnetic Amplifiers for Speed Control 
Temperature Settings for Hand Irons 
Attachment Problems on Hermetic Terminal 
Direct Motor Drive for Draw Presses 

Small I-F Transformers 

Temperature Limits in Electrical Equipment 
Locomotive Motor Test Facility 

Lead-Lag Fluorescent Ballast 

Moving Coil Clutch 


and many other subjects 


NEW 
DEVELOPMENTS 
AND IDEAS 
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INTERPRETED 
FOR DESIGN 
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Magnetic Amplifiers for Speed Control 


Magnetic amplifier and THE AMPLIFIER and rectifier sections their excellent overload characteris- 
selenium rectifiers combined in the Raytheon M.S.C, packaged tics and inherent long lifte—were speci- 
in adjustable-voltage device speed control unit, Fig. 1, actually set fied, many other components in the 
the service life standards for the unit were derated to insure long 
Joseph P. Aloisio, Research Division overall circuit. Because magnetic am- trouble-free service for the device. 


Raytheon Manufacturing Company 





COVER PICTURE FOR THIS ISSUE 


INDEXING, diameter of the work, angle of a cut can all be adapted to re- 
quirements of the work piece in a special trunnion fixture on this hori- 
zontal broaching machine for internal broaching, developed by Colonial 
Broach Company, Detroit 13. The machine is basically a standard 10-ton, 
90-in. stroke, horizontal broaching machine. It incorporates a fixture which 
allows angular adjustment for broaching a wide range of internal angular 
slots in jet engine segments of various diameters. Variation in diameter 
is accommodated by changing the internal support ring in the fixture. 

An internally mounted rotor in the trunnion fixture is actuated by an 
index mechanism mounted on top of the fixture. This allows the work 
piece to be advanced in accurate increments. Angular adjustment is through 
a worm and segment, with positive locking. 

In operation, the ring segment is mounted in the fixture, the trunnion 
fixture is horizontally shuttled into broaching position, and the broach 
cuts a slot. The fixture recedes from broach cut, broach is returned, and 
the part is indexed one increment. The fixture then returns to broaching 
position, and the process is repeated automatically until all slots are 
broached. The rapid traverse then rotates the part automatically to 
unloading position, and part is ejected pneumatically. Selective electrical 
circuits are provided for fully automatic operation, single indexing, or 
independent inching motion for all hydraulic units, including both 
forward and reverse. oad 


plifiers and selenium rectifiers—with 





Magnetic amplifiers are rugged, 
capable of withstanding excessive cur- 
rents for long periods of time and 
are relatively unaffected by heat and 
humidity. Static in operation, they 
require no periodic routine mainte- 
nance. Having no filament, the mag- 
netic amplifier needs no filament 
power supply, consumes no standby 
power and is always ready for opera- 
tion without warm-up. These same 
benefits apply also to selenium rec- 
tifiers. 

The magnetic amplifier selected for 
the M.S.C. is a simple three-legged 
arrangement with external feedback 
to increase gain. The amplifier con- 
trols the a-c power input to the power 
conversion unit that supplies the 
motor armature. Power conversion is 
accomplished through the use of full- 
wave selenium rectifiers. The only 
tube in the circuit is used in a low 
power control function. This is a small 
gas thyratron, sufficiently derated to 
extend its life expectancy. Other com- 
ponents in the circuit were similarly 
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derated so that the life expectancy of 
the entire contro] might approach that 
of the amplifier and rectifiers. 

Fig. 2 is a simplified schematic of 
the control. An integrated drive, this 
unit operates directly from a 60-cycle 
single-phase line. It contains power 
conversion equipment to supply the 
d-c voltages required, and circuits for 
the continuous contro] of a d-c shunt- 
wound motor by armature control. In 
the M.S.C., compensating and balanc- 
ing circuits are not needed. Current 
limiting is inherent to the design and 
thermal overload protection is re- 
quired only in the a-c line. 


Field Separately Excited 


For a constant torque application, 
the motor field is supplied by sepa- 
rate rectifiers connected directly 
across the a-c line. Included in this 
field power conversion unit is a field- 
loss relay, momentary contact on-off 
switch, and a time delay relay to 
insure filament warmup in the thyra- 
tron (VI). 

In the expression of speed for a d-c 
shunt wound motor, speed is propor- 
tional to the counter-emf and inverse- 
ly proportional to field flux. It is also 
dependent on the IR drop of the ar- 
mature which reduces the speed by 
reducing the counter-emf for an in- 
crease in load current. The counter- 
emf is the difference voltage between 
the applied d-c and the IR drop. 
Assuming a constant field flux and a 
constant IR drop, variations in speed 
will result with changes in the ap- 
plied d-c. In Fig. 2, the applied d-c 
voltage (V) is the output of the pow- 
er conversion unit (DR2) in series 
with the output winding of the mag- 
netic amplifier (T1). Variations in 
(V) are obtained by controlling the 
impedance of the output winding. 

The characteristics of the magnetic 
amplifier are such that maximum im- 
pedance of the output winding of T1 
is determined by the number of turns, 
core material used, construction, and 
the magnetic state or degree of satu- 
ration of the core. Operation of the 
magnetic amplifier is such that intro- 
ducing a d-c control current in the 
control winding of TJ will change or 
modify the degree of saturation. The 
result is that the impedance of the 
output winding decreases for an in- 
crease in control current. Variations, 
therefore, in d-c control current re- 
sult in variations of d-c power sup- 
plied to the motor armature. 

To provide for the function of ad- 
justable speed and for the regulation 
of speed, feedback voltages propor- 
tional to both armature voltage and 
motor armature IR drop must be in- 
cluded in a closed loop servo system. 
With the control winding of T1 in the 
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Fig. 1—Raytheon M.S.C. is a packaged speed control unit for adjusting the 
voltage across the armature of a d-c shunt-wound motor. Speed is adjusted by 
means of potentiometer knob on the control box. 
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Fig. 2—Simplified schematic of control circuit. Speed is set at desired 


value by means of a potentiometer that governs the adjustable d-c 
reference voltage. This in turn determines firing angle of thyratron VI. 
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plate circuit of the small gas thyra- 
tron tube, variations in the angle of 
firing of V1 will result in variations 
of current passing through the tube 
and the control winding. The angle of 
firing of VI is determined or con- 
trolled in a conventional manner by 
varying the instantaneous grid volt- 
age. The input voltage of V1 consists 
of a fixed a-c bias voltage 90 deg 
displaced from the plate voltage and 
a variable d-c control voltage. The 
d-c control voltage contains feedback 
voltages proportional to armature 
voltage (V) and to the motor IR 
drop (Ej). It also contains an ad- 
justable d-c reference voltage Ep. 
This reference voltage is adjusted by 
a speed control potentiometer located 


in the operator's control box. 

It can be seen that variations in 
d-c control voltage will vary the angle 
of firing and, consequently, the aver- 
age current in the control winding of 
T1. Variations in the d-c control volt- 
age are brought about by (1) a 
change in d-c reference (adjusting 
speed potentiometer), (2) a decrease 
or increase in the applied armature 
voltage, (3) an increase or decrease 
in motor IR drop due to the load 
current. 

The action of the closed loop cir- 
cuit of Fig. 2 is such that the grid 
angle of firing will be adjusted to 
maintain the conditions as set by the 
speed control potentiometer. That is, 
having set any given speed, the cir- 
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Fig. 3—Curves show good speed regu- 
lation achieved by magnetic amplifier 
control. The circuit automatically com- 
pensates for changes in line voltage 
and motor load. 


cuit will automatically and continu- 
ously adjust itself for variations in 
spee ed due to load ch: inges. OOO 


Temperature Settings for Hand Irons 


Ironing studied on rayon and 
acetate fabric combinations 
show variations in critical 
temperature of over 100 F 


THE DESIRABILITY of redesigning elec- 
tric hand iron settings so that suitable 
temperatures for ironing rayon and 
acetate fabrics can be _ properly 
labelled on the thermostate dial has 
been brought out by a recent study 
sponsored by the American Viscose 
Corporation. Acetates were found to 
have critical ironing temperatures 100 
F below rayon, with rayon-acetate 
blends intermediate. The tests were 
made by a research fellowship group 
in the College of Household Arts and 
Sciences, Texas State College for 
Women, under the guidance of Dr. 
Pauline Beery Mack. 

Effects of ironing temperatures were 
observed on the physical changes, 
strength and dimensional stability of 
six types and blends of the two major 

categories of man-made fibers made 
from cellulose in their original finish 
and following a series of washings in 
commercial laundry equipment. These 
included all-acetate fabrics, all-rayon 
fabrics and 50/50 rayon-and-acetate 
blended fabrics. Each of the latter 
two types were finished both with and 
without a melamine formaldehyde 
resin (crease-resistant) finish. 

Temperature readings taken at the 
base of several commercial hand irons 
indicated that the thermostats used 
were not sufficiently accurate to con- 
trol the temperature for these studies. 
An average variation of 18.5 F in a 5- 
min cycle time was found in the tem- 
perature of a representative hand iron 
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electric hand iron with tubular type thermostat used in 


the critical ironing temperature study. 


at the low setting for rayons while the 
iron was standing in free air. 

In order to narrow the fluctuation 
range of the hand iron used in this 
study, the regular thermostat was re- 
placed with a Fenwal tubular thermo- 
stat imbedded in the base of the iron. 





To accommodate it, an extended base 
was added to the iron, and a hole for 
the thermostat was drilled below and 
parallel with the right side of the 
U-shaped heating element, since this 
was the point which previously had 
shown the greatest thermostat sensi- 
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tivity. To provide a measure of the 
ironing temperatures, a hole was 
drilled under the equivalent point on 
the opposite side of the element, to 
accommodate the bulb of a mercury 
thermometer (see diagram). Calibra- 
tion of the modified iron showed that 
the thermometer corresponded with 
the temperature at which the thermo- 
stat was set within 2.0 F. 
Calibrations of the iron were made 
while the iron was stationary in free 
air and while it was used in ironing 
dry fabrics at temperatures ranging 
from 200-500 F. The temperature of 
the iron was found to vary by 2.6 F 
while standing in free air, and by less 
than 2.0 F during an ironing period, 
between the ranges of 240 to 250 F. 
Laundering was included as a part 
of this study in the belief that special 
finishes on some rayon fabrics might 
influence the response of the fabrics to 
ironing. Experience has shown that 
finishing treatments, including the so- 
called permanent finishes, become less 
firmly affixed to fabrics with progres- 
sive washings. Hence a series of six 
launderings were applied in sequence 
with ironing treatment given initially 
and following each laundry operation. 
Each laundering followed a cycle of: 


Suds, 100 F, 10 min 
Suds, 120 F, 10 min 
Rinse, 120 F, 5 min 
Rinse, 100 F, 5 min 
Rinse, cold, 5 min (sour) 


Jie Whe 


Suds formula was 66 per cent of 
neutral, 88 per cent soap, and 34 
per cent sodium metasilicate penta- 
hydrate. The last rinse included 30 
ml of 28 per cent acetic acid. 

All of the fabrics were ironed at a 
constant rate for 30 sec by the same 
operator. After each ironing, whether 
on the initial fabrics or following a 
specific number of launderings, any 
change in the fabric was recorded, 
such as the emission of vapor, sticking 
to the iron, glazing, distortions as the 
result of fusing, and scorching. Dry 


and wet breaking strength measure- 
ments by the ASTM 1-in. strip method 
were made in both directions of the 
fabric initially and following each 
laundering, through the ironing tem- 
perature trials in each case, to a point 
at which definite physical changes in 
the fabric would render it non-usable. 
Changes in the dimensions of the test 
fabrics were ascertained from a meas- 
ured square throughout the tempera- 
ture range on the original fabrics. 
Except in the case of the non-laun- 
dered acetate fabrics, the temperature 
at which the first adverse effects were 
observed, all fell within a 10-deg tem- 
perature range, irrespective of 
whether the fabrics had been treated 
with a crease-resistant finish or of the 
number of launderings and ironings. 
In the case of the non-laundered ace- 
tate fabrics, the first adverse effects 
were noted at a lower temperature 
than in the acetate fabrics which had 
been laundered. The critical temper- 


atures for the six classes of fabrics 
are summarized in the table. 
Broad differences appear in the 


critical temperatures at which rayon 
and acetate fabrics exhibited their first 
adverse effects, with acetates showing 
poor ironing responses approximately 
100 deg below rayon, and with rayon- 


Summary of Critical Ironing Temperatures 
for Cellulose-Base Fabrics* 


Type of Fabric 


100% acetate satin 
100% acetate taffeta 


50-50% rayon-acetate gabardine 


50-50% rayon-acetate with crease-resistant 


finish 


100% spun viscose-rayon gabardine 


100% spun viscose-rayon gabardine with 
/0 I . 5 


crease-resistant finish 


acetate blends intermediate between 
the two. Fabrics which had been 
given six repeated launderings show 
critical ironing temperatures only a 
few degrees different from those of 
the corresponding new, unlaundered 
fabrics. 

Until the point at which adverse 
visible physical changes in the respec- 
tive fabrics appeared, breaking 
strength losses tended to be negligible. 
Therefore, the visible changes in the 
fabrics could serve as suitable criteria 
for the establishment of ironing tem- 
perature settings for these types of 
fabrics. As is characteristic of textile 
fabrics, the strength values varied, but 
they showed no notable losses through 
380 F, a point just under that at 
which the first observed adverse 
change took place in the fabric laun- 
dered six times. 

Aside from showing the desirability 
of redesigning electric hand iron set- 
tings so that suitable temperatures for 
ironing rayon and acetate will be in- 
troduced with proper labelling, this 
study demonstrates the need for de- 
signing irons which have far narrower 
temperature fluctuations within any 
one setting than found in representa- 
tive commercially available hand 
irons. oOo 








| , Temperature, Deg F a 
ro Original fabric _ After 6 
vapor | Sticking |Launderings 
| 330 | 370 ~~ «| 390 
350 380 390 
110 420 430 
420 140 430 
160 470 470 
450 170 170 





* Critical temperature is one at which first adverse physical changes in fabrics were noted. 





Attachment Problems on Hermetic Terminals 


Projection welding is preferred 


over soldering or brazing 


Andrew Wyzenbeek, Chief Engineer 
The Fusite Corporation 


HERMETIC feed-through terminals are 
in wide use for many applications like 
switches, capacitors, relays, filters, and 
meters. Some of these applications re- 
quire only that the terminal panel be 
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joined to the unit; others need com- 
ponent mounting means joined to the 
panel. This latter type application is 
growing considerably due to emphasis 
on miniaturization and weight reduc- 
tion. It is in this type work that atten- 
tion has been focused on attachment 
and closure problems. 

Welding, soldering, and brazing are 
all employed to either fasten the ter- 
minal panels to the enclosure or attach 


component mounting studs or brackets 
to the terminal panels. Heat used in 
joining can be an important factor. 
Soldering is accomplished at about 
500 F; brazing starts at 1200 F; re- 
sistance welding, although requiring 
substantially higher temperatures, can 
be used because the heat is confined 
to a small local area and the time re- 
quired may be only 1/20 sec. Com- 
plete fusion of the metal is obtained. 
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The closer the weld to the glass the 
more ideal the weld has to be. 

Brazing should be done prior to the 
terminal manufacturer’s fusion of the 
glass to the metal electrodes and 
panel. This involves extra operations 
and complicated tooling which, in 
turn, adds to costs. 





Simplicity of welding set-up for the 
bracket on octal-base plug-in terminal. 


WELD 
PROJECTION | 


ww 


Co 





Welding offers several advantages. 
It is fast. It is less expensive than 
either brazing or soldering. It elimi- 
nates various methods of fastening 
that require additional holes through 
the metal envelope and re-sealing of 
these holes. It provides uniform pro- 
duction and can be accomplished with 
unskilled labor. The actual welding 
can take place at a point in the pro- 
duction line that is most economical. 
The weldments can be made through 
protective coatings such as tin plate. 
Resistance welding eliminates fluxing, 


which is undesirable within the her- 
metic enclosure because it can con- 
taminate the sealed atmosphere. 

Welding is used to limit the heat 
shock in the glass-to-steel bond area. 
This heat shock cannot be controlled 
in such an operation as brazing. With 
welding, the heat is dissipated from 
the confined weld area without mate- 
rially raising the temperature of the 
entire panel. The bond is also stronger 
than the neighboring parent metal. 
This is particularly important in weld- 
ing components to the panel. 





Annular projection weld, typical of high-production gas-tight terminal insertion 


method used in hermetic refrigerator compressors. 


t 
ms 


Y Example of annular projection weld 





(left) joining a 


component mounting weld nut to a hermetic terminal panel. 


Right, example of spot projection welds joining component 


mounting bracket and octal type indexing key to plug-in 


hermetic terminal. 
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Three types of resistance welding 
are used: Annular projection, spot 
projection and plain spot welding. 
Contour and dimensional control is 
frequently more critical in spot weld- 
ing than in projection welding. The 
use of dimples in projection welding 
combined with relatively simple fix- 
tures accurately pinpoints the weld. 
In projection welding, there is often 
wide latitude in specification of time, 
heat, and pressure, providing a more 
flexible procedure. Projection welding 
permits use of harder and larger weld- 
ing tips than in common spot welding. 
Much longer runs are obtainable be- 
fore production must be interrupted 
for dressing of face tips. This means 
less maintenance cost, smoother pro- 
duction and more production per ma- 
chine hour. 

Annular or spot-projection welding 
is used where plated parts are to be 
joined. 

The size of the section of the com- 
ponent mounting bracket to be welded 


is limited only by the area available on 
the terminal panel. It is not unusual 
to make three or four welds in the 
area the size of a dime. The number 
of welds is, of course, determined by 
the part to be welded and the strength 
required. If more than one projection 
is used, all projection welds are made 
simultaneously. 

In most applications, the hermeti- 
cally sealed electrodes are fused in a 
panel to create a multiple terminal. 
This panel is then attached to the unit 
requiring the electrical feed through. 
While the panel is usually very flat, 
many refrigeration manufacturers use 
a relatively deep cup to hold the elec- 
trodes. 

Relay manufacturers often use 
welding when they wish to attach 
component mounting structures direct- 
ly to the underside of the finished 
glass-to-metal terminal panel. The 
weld provides a solid joint without 
the extra operation of punching a hole 
through the enclosure for a_ rivet. 


Fixtures and jigs used in welding 
are relatively economical in initial cost 
and maintenance. Close tolerances can 
be held in the fixtures. In one applica- 
tion, a ground pin and two guide pins 
were welded to a plug body in com- 
bination with three _ glass-sealed 
prongs. This provided a gas-tight joint. 
All positioning was held to within 
0.002 in. 

Welding of lead wires or lugs to 
the electrodes of the hermetic terminal 
is often used. By spot welding, a me- 
chanical joint is obtained that is not 
affected by subsequent soldering op- 
erations. It is also less affected by ex- 
tremes of temperatures. This type 
weld is needed in extremely rigorous 
applications. Projection welding is 
also applicable. Cross-wire welding 
could also be used, similar to that 
employed in the internal structure of 
electron tubes and incandescent lights. 
However, special, sensitive welding 
equipment is needed. Ood 


Direct Motor Drive for Draw Presses 


Use of adjustable speed d-c drive 
permits reduction in speed dur- 
ing drawing part of press stroke 


R. A. Geuder 
Manager, Applied Engineering 
The Reliance Electric & Engineering Co. 


CONVENTIONAL DRIVES for blanking 
presses and for shallow drawing oper- 
ations consist of a squirrel-cage motor 
and mechanical clutch with a flywheel 
on the motor side and a brake on the 
load side. As the crank approaches 
bottom and work load builds up, an 
appreciable drop in motor speed per- 
mits the flywheel to deliver its stored 
energy to complete the shearing oper- 
ation. 

Presses designed for deep drawing 
present an entirely different drive 
problem. Requirements for deep 
drawing automobile body parts have 
resulted in the development and ap- 
plication of a direct-connected ad- 
justable-speed drive capable of quick 
starting and stopping, rapid revers- 
ing, and with provision for jogging 
at very low speeds in setting dies, 
Press speed can be adjusted to suit 
gage of metal, complexity of dies, and 
operation experience. 

This development followed an in- 
termediate one in which a double tog- 
gle action was used in place of a 
simple crank motion and the flywheel 
and clutch were replaced by a much 
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larger direct-connected motor of high 
torque characteristic. Starting and 
stopping with each operation of the 
press and producing the torque neces- 
sary to draw the metal proved pos- 
sible and practical through designing 
motors for the purpose. 

It soon became evident however 
that for very deep drawing operations 
in high production cycles, the dies 
were moving too rapidly during the 
first part of the draw, unavoidable in 
a toggle action driven by a cosntant- 
speed motor. The net results in push- 
ing for higher productivity were in- 
creased soap loss due to tearing of 
metal and shorter die life. 

By introducing adjustable speed in 
the direct-connected motor drive, the 
metal can be drawn at low speed, 
while the elapsed time in performing 
a cycle is decreased by running at 
high speed during the remainder of 
the cycle. An adjustable-voltage d-c 
drive system has been successfully 
applied to large deep-drawing presses, 
with the speed during the actual 
drawing operation down to about 
one-half of the average speed of die 
travel in the cycle. 

Fig. 1 is a speed-time graph for 
one press cycle of 8.5 sec. The motor 
—500-hp in this instance—develops 
the torque necessary to accelerate 
with its connected load from rest to 
high speed in about 0.5 sec. It is auto- 
matically controlled to respond to 


speed regulation over a reduction to 
about half speed, then back to high 
speed, and subsequently to rest. 
Adjustable speed control is achieved 
in large part by varying motor arma- 
ture voltage with a small amount of 
the speed range obtained by weaken- 
ing the motor shunt field. Fig. 2 is a 
schematic diagram of the basic cir- 
cuit of the drive. Note the reference 
voltage supply, the electronic regu- 
lator, and the d-c control generator 
No. 1 which furnishes excitation to 
the main generator field; also the 
corresponding units which adjust the 
shunt field of the press motor. The 
electronic regulator includes a_ two- 
stage d-c amplifier and a power am- 
plifier utilizing a thyratron rectifier. 
Although only one speed poten- 
tiometer is shown, three are used to 
control the down, draw and up speed 
of the die. For speed control, the 
reference (top of diagram) is opposed 
by a feedback voltage which is a 
portion of the main generator voltage, 
and the difference is amplified elec- 
tronically before being applied to the 
control field of No. 1 control genera- 
tor. IR drop and current limit signals 
are also fed into the electronic am- 
plifier. A control generator is used 
because the electronic amplifier can- 
not readily handle the high current 
necessary for the low-voltage main 
generator field required because of 
field forcing for both acceleration and 
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Fig. 1 (Left)—Motor speed vs time plotted for one press cycle. Fig. 3 (Right)—Control cabinet for 500-hp direct press 
drive. Electronic regulators and control generators on left side; press auxiliary control on right panel. 


deceleration. The latter function re- 
quires reversal of voltage which is 
obtained by a bias field opposing the 
control field of the control generator. 
For motor field regulation, a volt- 
age proportional to motor field cur- 
rent is used as feedback to oppose 
the reference voltage, in this case 
supplied by the electronic regulator. 
Field forcing again called for the use 
of a control generator (No. 2). 
During the drawing part of the 
cycle, full field on the press motor 
provides maximum torque. For the 
down and up motions, field weakening 
is initiated by a cam switch linked 
to die position and the selection of 
reference voltages in the regulator 
circuit to provide either full or weak 
motor field current. Motor field cur- 
rent also is regulated to eliminate 
speed changes which otherwise would 
result from motor field heating. 
Dominating factors in the design of 
the press motors were: (1) the neces- 
sity of keeping armature inertia as 
low as possible, and (2) the ability to 
commutate accelerating current re- 
quired to develop high accelerating 
torque. In the control, design and 
development involved (1) current- 
limit acceleration, (2) field forcing to 
overcome inertia of both generator 
and press motor fields, (3) a solid loop 
armature circuit; that is, no main 
contactor and (4) a “suicide” circuit 
for the generator field to prevent the 
press motor from creeping. 
Theoretically perfect current limi- 





Fig. 2—Basic circuit of 
adjustable-speed direct- 
connected drawing press 
drive. 








tation during acceleration would mean 
holding current to a constant but 
high value, eliminating an_ initial 
high starting peak, thereby develop- 
ing maximum torque without exceed- 
ing commutation limits. Close to the 
theoretical is obtained by using elec- 
tronic regulators becasue they give 
almost instantaneous response and are 
capable of being stabilized with sim- 
ple anti-hunting circuits. These regu- 
lators accomplish field forcing in ap- 
plying and removing field overvoltage 
as. high forcing field currents are re- 
quired and as suddenly reduced. And 
in suiciding the generator fields, the 
fast action of the electronic regulators 


responds to a feedback signal from 
the control generators and prevents 


creeping or false starting between 
operations. 

Simplicity in what may appear to 
be rather complex control equipment, 
Fig. 3, is achieved in that only five 
relays are involved in starting, run- 
ning the press through an operation, 
and stopping. These are low-current, 
industrial control relays. There are no 
contactors which make or break arma- 
ture currents. 

In -one automobile plant, 
these adjustable-speed, direct-con- 
nected drives are operating five 
deep-drawing presses. Performance 


press 





CORRECTION 


Printed Circuit Assemblies 


IN THE ARTICLE “Printed-Circuit As- 
semblies by Automatic-Machine Sys- 
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tems,” beginning on page 106, March 
1953 issue, an incorrect credit is given 
Fig. 8, on page 111. The auto- 
sembled computer circuit shown in 
this illustration was not developed by 
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any of the Signal Corps Engineering 
Laboratories, but by the Communi- 
cation Measurements Laboratory, 
Inc., Plainfield, N. J., for the National 
Bureau of Standards. OU 
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records over eighteen months show 
productivity of these presses at rates 


Small [-F 


Transformers 


Illustrate new materials 
and new techniques 


SEVERAL new materials and new tech- 
niques aimed at reducing sizing of 
electrical components are _ illustrated 
by a new i-f transformer developed 
by North American Philips Co., and 
described in “Philips Technical Re- 
view.” The material is Ferroxcube, 
developed to replace highly conduc- 
tive metallic ferromagnetic materials 
as the core material of inductors in 
order to reduce eddy current losses. 

It is a ceramic magnetic material 
consisting of mixed crystals of simple 
cubic ferrites, and because of its high 
volume resistivity, eddy current losses 
are low even in solid parts. Beyond 
a certain frequency (“ferromagnetic 
resonant frequency’ which depends 
on the composition of the material) 
losses rise rapidly. There is, however, 
a good working range below the criti- 
cal frequency. 

In the i-f transformer, highly per- 
meable solid Ferroxcube rods are used 
to adjust the inductances of the two 
coils. Through use of external adjusting 
screws and internal springs, the cores 
can be individually moved in or out 
of the coils to give the exact inductance 
required. 

The transformer is encased in an 
aluminum can, and to reduce losses 
in the aluminum, three Ferroxcube 
rods are symmetrically arranged 
around each coil. These provide a 
“palisade” type screen. Because of the 
high permeability of the Ferroxcube, 
a large part of the field is concentrated 
in the rods. Magnetic flux passing 
through the aluminum, and conse- 
quent losses are reduced. 

Results of the use of Ferroxcube 
can be seen by comparing two types 
of i-f transformers. The volume of 
a conventional transformer is 64cc 
with a Q-factor of 206 at 452 ke/s. 
A cylindrical type transformer using 
Ferroxcube has a volume of only 
34.5cc and an improved Q-factor of 
226 at 452 kc/s. A smaller prismatic 
type with Ferroxcube has a volume 
of 8.75 cc and a Q-factor of 174 at 
452 ke/s. 

The two drawn wire capacitors 
shown in the diagram aid in reducing 
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beyond original planning; less scrap 
loss and longer die life than expected, 


In this i-f 
transformer 
of new design, 
Ferroxcube cores 

K are adjustable 

in coils S by means 

of screws T and glass rods G.’ 
The cores are held in the 
adjusted position by glass rods 
and springs V. Ferroxecube rods 
F form a “palisade” screen for 
reducing losses in the aluminum 
ean A. The components on the 
extreme right and left sides are 
drawn wire capacitors. 


the size of the i-f transformer, and 
are also being used in other miniature 
equipment. Developed at the Philips 
Works, Eindhoven, Netherlands, the 
drawn wire capacitor is smaller than 
any other type yet produced. 

In its most common form, the wire 
capacitor consists of a small metal 
tube slightly less than 1 mm in di- 
ameter and about 5 cm long. Inside 
the tube is a metal core about 0.5 mm 
thick. The space between the core and 
the inner tube wall is filled with a 


and more pieces per hour, day and 
week. Ooo 






















compressed insulating material with 
high dielectric constant. 

Total volume of such a capacitor 
is no more than 30 mm*, as compared 
to 100 mm®* for a ceramic and 1,200 
mm? for a mica capacitor of the same 
value and for the same voltage. Di- 
electric losses, temperature coefficient, 
etc., of the wire capacitor are com- 
parable to mica types. 

To be effective, the narrow space 
between the core and the jacket 
should be filled uniformly. Since it 
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THESE NEW GUARDIAN RELAYS PROVIDE 


MORE POWER FOR ANY COMMUNICATIONS SYSTEM 


Analyze the power increasing, space and weight saving features of Guardian’s 
latest Series 595-P and 695-P Communications Relays... features that have 
created an increased demand for these already popular favorites: (1). New, im- 
proved field piece has enlarged end adjacent to the armature which reduces 
magnetic reluctance of the hinge gap. (2). Armature pivots on a stainless steel 
pin bearing, resulting in minimum friction and maximum utilization of avail- 
able power. (3). Magnetic circuit efficiency is assured by use of the correct 
combination of winding to core size for sensitive or power types. 


The Series 595-P D.C. will carry up to 4 pole, double throw contact combinations. 
Weight of unit (double pole, double throw)—2.5 ounces. The Series 695-P D.C. will 
carry up to 6 pole, double throw contact combinations. Weight of unit (double pole, 
double throw) —3.5 ounces. Both the 595-P and the 695-P are available hermetically 
sealed to meet Government specifications MIL-R-6106. 
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Series 


AN-3303-1 


595 -P D.C. as - ine 
RELAY WRITE — WIRE —TELETY PE— PHONE NOW! RELAY 


GUARDIANWELECTRIC 


1627-D W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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would be impractical to fill such a 
small space uniformly, the starting 
point of the wire capacitor has much 
larger diameters. 

Basic materials are a metal tube 
20 cm long, with an outer diameter 
of 20 mm and a wall thickness of 2 
mm; a wire core about 8 mm thick, 
and insulating material in a powder 


form. The core is inserted in the tube, 
the powder fills the annual space and 
is tamped solid and two rings act as 
jigs to keep the core centered. The as- 
sembly is then hammered and drawn 
into a wire about 40 m long with the 
desired diameter. 

The drawn wire is cut to lengths 
and the jacket and insulation are re- 





Temperature Limits in Ratings of Electrical Equipment 


W. R. Hough, Vice President, Engineering No. 4. is 


Reliance Electric & Engineering Co. 
§ i 


As CHAIRMAN OF AIEE Standards 
Coordinating Committee No. 4 I want 
to express my appreciation for the 
lead editorial in March ELectrican 
MANUFACTURING, and the publication 
(beginning on page 112) of the Pro- 
posed AIEE Test Code for Functional 
Evaluation of Insulation in Rotating 
Machines and the Proposed Revisions 
in AIEE Standard No. 1 on Temp- 
erature Limits in Ratings of Electrical 
Machines and Equipment. Committee 


working on revisions of 
Standard No. 1. A definite contribution 
has been made in getting wide pub- 
licity for these proposals. 

The revisions proposed at the AIEE 
Winter General Meeting in New York 
on Standard No. 1 were presented for 
consideration and discussion. As a 
result of the meeting and comments 
that followed, further revisions are 
to be made. It is probable that it will 
be several months before the proposed 
revisions are fully agreed upon and 
the revised standard is accepted. 





Locomotive Motor Test Facility 


To be used in development 
of higher output motors 
and generators 


IN A PROGRAM aimed toward increas- 
ing the output of traction motors and 
generators within the confines of de- 
sign and size limitations inherent in 
locomotives, test facilities have been 
expanded and consolidated under one 
roof by the Locomotive and Car 
Equipment Dept., General Electric 
Co., Erie, Pa. Although test facilities 
have a capacity larger than required 
by present production units, increased 
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output will be gained by working iron 
and copper nearer to their limits 1ather 
than by increasing unit sizes. This 
will cause greater heating, the effects 
of which will be studied. 

In an installation cov°ring 20,000 
sq ft, the facilities include: 11 test 
tables, a soundproof room, an air 
chamber and life-test facilities simulat- 
ing service conditions. Power is sup- 
plied from a totally enclosed substa- 
tion isolated from the general testing 
area, 

The test tables were built with the 


same configuration of switches and 


Fig. 1—Eight of the 
eleven test tables of the 
Electric 
locomotive traction mo- 
test 
shown 
dead - front 
table 
similar to permit inter- 


new General 
facility 
Featuring 

switches, 


tor are 


here. 


controls are all 


change of operators. 


Fig. 2 — The 
sound 
with 

sections to 


special 
fitted 


roof 


room is 
removable 
facilitate 
placing and removing 
equipment by use of an 
overhead crane. 


moved from one end of the piece. 
Connecting wires are then soldered 
onto the bare end of the core and 
onto the jacket. The jacket removal 
can be done in two ways, both of 
which give the capacitance value de- 
sired for the capacitor. 

The first way is to remove the 
jacket by electrolytic etching, which 
is not quite as accurate as the other. 
The second method is to shave off 
the jacket on a special lathe. On this 
lathe the capacitor stays motionless 
and the diamond cutter rotates around 
it. Capacitance is measured while the 
jacket is being shaved off, and when 
it reaches the desired value the cutter 
is automatically stopped. By this shav- 
ing process it is possible to reach a 
tolerance of 0.2 per cent in capaci- 
tance. 

Because of a slight oxidation of the 
inner conductor and the jacket, these 
capacitors are aged before use. The 
capacitor materials are chosen so that 
the “filling factor” and the tempera- 
ture permitivity factor of the insulat- 
ing material cancel each other out for 
changes of temperature. Ooo 


controls to permit interchange of per- 
sonnel with a minimum of instruction. 
Each table is designed to handle a 
particular type of equipment but they 
are flexible enough to permit tests on 
other types. Latest safety features, in- 
cluding dead-front switches, contactor 
compartment interlocks and glass-en- 
closed high voltage meters, are in- 
corporated., 

The sound proof room will be used 
to investigate characteristics of noise 
and to compare various designs of 
equipment. The ambient sound level 
was reduced from 90 to 60 db by in- 
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specifying ADLAKE Mercury Relays 


for Timing and Control Functions? 
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BECAUSE they are designed and built to meet the 
They’ve won their 


most exacting needs of industry! 
year in and year out— 





place by proven dependability 
in jobs that conventional relays can do in an uncertain 


manner at best! For every ADLAKE relay is tested—and 
guaranteed—to meet specifications! 
For instance, ADLAKE Mercury Relays have proved their 
ability to stand up under the most adverse conditions of 
temperature and moisture. Their time delay character. 
istics are fixed and non-adjustable...normal line volt- 
age fluctuations or ambient temperatures from —38.8° 
to 200° F. have no material effect on these character- 


istics. 
Yes, in chick incubators or diesel generators . wher- 
ever sensitivity and dependability are required 

ADLAKE Relays can always be counted on! Send for the 


ADLAKE Relay Catalog today ... no obligation, of course. 
The Adams & Westlake Company, 1168 N. Michigan, 
Elkhart, Indiana. In Canada write: Powerlite Devices, 


Limited, of Toronto. 


EVERY ADLAKE RELAY GIVES YOU THESE PLUS FEATURES: 


e HERMETICALLY SEALED—dust, dirt, moisture, oxidation and tem- 
perature changes can’t interfere with operation e SILENT AND CHAT- 


TERLESS e REQUIRES NO MAINTENANCE e ABSOLUTELY SAFE e MER- 
CURY-TO-MERCURY CONTACT—prevents burning, pitting and sticking 


... And every ADLAKE Relay is tested—and guaranteed — 


to meet specifications! 


Adams & Westlake <oms« 


Established 1857 « ELKHART, INDIANA « New York « Chicago 


Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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sulating with rock wool. The room 
“floats” on a two-foot bed of sand to 
isolate it from the building foundation. 

A plenum air chamber, partitioned 
into two 10-ft cubicles by a steel wall 
containing nine standard calibrated 
nozzles, is used to study air flow re- 
quirements for ventilating traction 
motors and generators, and for study- 
ing effectiveness of fan and blower de- 
signs. The nozzles are of spun alumi- 
num and range in size from 2 to 16 in. 
in diameter. Through combinations of 
nozzles, air flow can be accurately 
measured up to 30,000 cfm. 

Air-flow tests will include study in 
three areas: (1) air flow versus pres- 
sure in the commutator chamber, (2) 
air flow versus speed of self-ventilated 
machines and (3) air flow versus static 
heads developed at constant speeds 
for forced ventillated blowers. 

Commutation tests will consist of 
varying the commutating pole flux by 
bucking or boosting the commutating 





pole field current with an external 


source of power. Sparking at the 
brushes will be measured by observa- 
tion throughout the speed-load range 
of the equipment, 
Speed-torque characteristics will be 
investigated by measuring generated 


Lead-Lag Fluorescent Ballast 


Long popular ballast 
re-designed to give 


added benefits 


THE LEAD-LAG TYPE of fluorescent 
lamp ballast has completed a cycle. 
Popular in 1946, the lead-lag type was 
practically dropped following design 
of the series sequence-start ballast in 
1950, The latter ballast required less 
iron and copper, weighed less, requir- 
ed less space and had lower losses. 
Gradual evaluation of this ballast caus- 
ed engineers of Westinghouse Electric 


Fig. 1—The aew ballast, bottom, uses 
about one third of the copper and 
electrical iron of the former lead-lag 
ballast. Its losses are also reduced by 
about one third. Largest saving is in 
the lag coil which is about half the 
size of the former lag reactor coil. 
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Corp., Pittsburgh, Pa., to turn back to 
the lead-lag type. 

The series sequence-start ballast did 
not provide the stroboscopic correcting 
effect of the lead-lag type, and if one 
lamp failed, the other either went out 
or operated at very low current. The 
most serious weakness of the ballast 
was not discovered for some time. 

Fluorescent lamps go through two 
phases when starting: (1) vapor is 
ionized to carry current and (2) cath- 
ode drop must be decreased from its 
high value when the cathodes are cold 


Fig. 3—A load test Is 
here conducted on two 
double-reduction geared 
motors. Note the special 


grid floor which, with 


associated clamps and 
spacers, assures com- 
plete flexibility in 


mounting equipment of 
all sizes. 


voltage at constant speed for prescrib- 
ed loads and field excitations. Constant 
speed can be held to within 4s rpm 
with an oscilloscope trace that is pro- 
duced by modulating a fixed oscillator 
with the output of a tachometer gen- 
erator connected to the test machine. 


to the normal operating value when 
the cathodes are hot. The time requir- 
ed for the second phase depends on 
the amount of energy supplied by the 
ballast. If the lamp remains in the 
second period for any length of time, 
the life of the lamp is shortened. 

The conventional lead-lag circuit 
provides sufficient open-circuit voltage 
and energy to carry the lamps through 
starting phases in a few cycles. In the 
first types of series sequence-start bal- 
lasts, current through the lamps was 
low and the starting transition phases 
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Fig. 2 (Left)—In this conventional lead-lag ballast circuit, the auto-transformer 
operates at low currents during normal two-lamp operation, but currents increase 


when one lamp is out. Maximum temperature and losses exist when the lag 
lamp operates and the lead lamp is open. Fig. 3 (Right)—In the new circuit, 
the auto-transformer coil is designed, and the various sections are arranged, to 
provide the lowest possible temperature rise and the lowest total losses under 


all operating conditions. 
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and life expectancy? 
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PRINTING TIMER 


An electrically operated printing stop 
watch for industrial and scientific timing 
applications. It provides a practical means 
of obtaining experimental or production 

1 time data automatically through remote 
controls. 


BODINE 


has a broad line of motors that 
meet these requirements 





rt The Simplex Time Recorder Co. of Gardner, Massachusetts, met their 
requirements by selecting Bodine motors. They had this to say: 
In laboratory tests, our engineering department found that 
the Bodine motor had the highest torque and performed the 
best of any motor we tried. We have been manufacturing precision 
timing instruments since 1888 and it is essential that we have a motor 
unit with a maximum of dependability and life expectancy. The 
Bodine motor provided us with a small motor to give us long 
periods of operation with no maintenance, and compactness of design?’ 
Bodine has over 3,500 different standard types, sizes, and windings 
3 of fractional horsepower motors from 1/2000 to 1/6 horsepower. 
FRAC q ! ° NAL Unexcelled in performance and reliability, Bodine motors 
HORSEPOWER will contribute to the design superiority of your motorized products. 


Specify Bodine, today. 
= Molors 
‘ : Bodine Electric Co., 2256 W. Ohio Street, Chicago 12, Illinois 


REPRESENTATIVES IN PRINCIPAL CITIES. IN CANADA: RENOLD-COVENTRY, LTD. 





BODINE MOTORS...THE POWER BEHIND THE LEADING PRODUCTS 
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took as long as several seconds. 

Comparison of the new and the 
former lead-lag ballast circuits can be 
made in the accompanying diagrams. 
In the new circuit, an auto-transformer 
with low reactance supplies the neces- 
sary open circuit voltage to the lead 
lamp. The reactor-capacitor combina- 
tion is predominantly capacitive and 
limits the current through the lead 
lamp to the proper value. 

The lag leg of the ballast uses a 


Moving Coil 
Clutch 


Fast response possible 
because field exists 
before light-load 
clutch is actuated 


To ACHIEVE faster response than pos- 
sible with either electrical or magnetic 
friction clutches, a new clutch has 
been designed at the National Bureau 
of Standards that works on the same 
moving-coil principle as the electro- 
dynamic loudspeaker of a radio. De- 
veloped by Jacob Rabinow (who also 
developed the fluid magnetic clutch, 
see ELECTRICAL MANUFACTURING, 
May 1948, page 93), this clutch idea 
can be adapted to wire or tape re- 
corders, electronic computers, tele- 
phone switching and other low-load 
fast-response applications, 

The new clutch is activated by a 
plying direct current to a coil located 
in a constant magnetic field. The force 
resulting from the interaction of the 
coil current and the magnetic field 
moves the coil and causes the clutch 
output disk to be pressed against the 
rotating input members. 

In the experimental model, magnets 
and coils rotate with the clutch input 
shaft, but an alternate design has the 
actuating means stationary and operat- 
ing through thrust bearings. Although 
a permanent magnet would do, an 
electromagnet was chosen so accumu- 
lated magnetic particles could easily 
be cleaned off. 

Two pairs of slip rings transmit the 
magnetizing and actuating currents to 
the rotating assembly. A thin flexible 
beryllium copper diaphragm is fasten- 
ed to the actuating coil. When voltage 
is applied, the coil jumps forward and 
presses the clutch output disk between 
the rotating diaphragm and an also 


portion of the autotransformer, The lag 
winding is a high reactance secondary 
winding that is tapped off the low 
reactance auto-transtormer winding. 
The vector sum of the voltages across 
these windings provides the required 
open circuit voltage for the lag lamp. 
Since this winding is loosely coupled 
to the auto- transformer, it also limits 
the lag lamp current to the proper 
value. 

With this 


circuit, the auto-trans- 


input shaft 
\ 













former section of the ballast can be 
operated at a relatively high flux 
density and copper loading, which re- 
sults in considerable savings in copper 
and electrical iron. The new ballast 
weighs about the same as the series- 
sequence start unit. Greater uniformity 
of production and less tendency for 
ballast noise are achieved by welding 
instead of clamping the m: ignetic core 
punchings together. I00 


Field coil housing 


Cooling ducts 


"Voice" coil and copper diaphragm 


Slotted-copper drive dis& 


Fig. 1—Partially disassembled experimental model of the loudspeaker type 
clutch shows the operating section of the unit. Both diaphragm and drive disk 


are beryllium copper. 
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Fig. 2 (Left)—This schematic diagram shows the basic features of the 
moving-coil type of rapid action clutch. With a response time of about 
0.3 millisec, this type clutch offers advantages in many instrumentation 
(1) actuating coil, 
shaft, (4) output disk, (5) flexible diaphragm, (6) backing disk, (7) 
slip rings, (8) input shaft and (9) magnetic structure. Fig. 3 (Right)— 
This schematic diagram shows the details of the arrangement of com- 


applications. 


pensating coils and the actuating coil. The compensating coils provide 
an external magnetic field that opposes and nearly cancels that of the 
actuating coil, which arrangement reduces the effective inductance of 
actuating coil and increases the response. (1) Compensating coils. 





(2) magnetic 


at 





poles, (3) 


output 


assist cooling and avoid compression 
or rarefaction of air. 
Compensating coils are attached to 


the pole faces of the electromagnet, 
close to the actuating coils. All the 
(Continued on page 280) 


rotating backing disk. Vent holes in 
the output disk, diaphragm and case 
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Manufacturers of HOLTITE Fastenings For Every Purpose 


CONTINENTAL SCREW COMPANY, NEW BEDFORD, MASS., U.S.A. 











NEW COMPONENTS 


AND MATERIALS 


For further information on any item reviewed 


in this section, circle item number on postcard in 


Reader Inquiry Facility, or write direct to the 
manufacturer giving ELECTRICAL MANUFACTURING 


as the source for your inquiry 





SIMPLIFIED PACKAGED ELECTRONIC ADJUSTABLE-SPEED DRIVES 


DESIGN FOR USE on many types of 
equipment, including machine tools, 
printing presses, conveyors, variable- 
volume or proportioning pumps, lat- 
est addition to line of Thy-mo-trol 
packaged units is available for %4- to 
3-hp drives. It offers stepless speed- 
control, pre-set speed control, and 
close speed regulation, and includes 
the smallest available Thy-mo-trol 
drive panel, measuring 15 x 18 x 
12% in. The new simplified electronic 
drive is offered in standard speed 
ranges of 5:1 and 20:1 and comes in 
both reversing and _ non-reversing 
models. Less expensive than larger 
systems, it retains many of their fea- 
tures, including dynamic braking, and 
standard overload and under voltage 


protection. Selection of a wide range 
of speeds is accomplished by turning 
a single knob. The motor will accel- 
erate to, and hold any, pre-set speed 
within +3 per cent, regardless of 
ordinary load changes. The simplified 
system consists of an anode _trans- 
former, electronic control panel, con- 
trol station, and d-c_ shunt-wound 
motor. It operates on 220-440 volts, 
single-phase, 50-60 cycles. Dual rat- 
ing of the anode transformer makes 
it possible to use either voltage by 
changing primary connections. Spe- 
cial drives can be supplied to operate 
from other standard power supplies. 
General Electric Co., 1 River Rd., 
Schenectady, N. Y. 

No. 1, Reader Inquiry Facility, 





HIGH-IMPACT GLASS-REINFORCED MOLDING COMPOUNDS 


THERMAFLOW MOLDING 
are high-impact, polyester (alkyd) 
molding materials containing glass 
fibers approximately 1% in. in length 
as the reinforcing filler. Since the 
glass fibers are uniformly impreg- 
nated with a mineral filled, pre- 
catalyzed and colored resin, the prod- 
ucts are ready for molding; they are 
suitable for transfer, plunger or com- 
pression molding at low pressures. 
Feature is that the ease of flow of the 
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molding compounds enables the pro- 
duction of large parts having an un- 
usually deep draw and at the same 
time enable the reproduction of in- 
tricate mold details often associated 
with smaller pieces they can be used 
to fabricate small parts, - including 
electrical components. Pressures rang- 
ing from 400 to 1000 psi are recom- 
mended for parts with draws as deep 
as 20 in.; minimum for small parts is 
about 50 psi. Wet strength retention 


ELECTRICAL 


of flexural and impact values is about 
90 per cent. Shelf life is approximate- 
ly 2 months at temperature; 
longer if refrigerated. Due to the 
thorough wetting of the glass fibers 
with resin, the molded parts exhibit 
such properties as fine surface finish, 
high wet strength and excellent chem- 
ical resistance. Flexural strength is 
approximately 20,000-30,000 psi. Arc 
resistance is 80 sec. The compounds 
lend themselves to almost any con- 
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WITH ITS WORK CLOTHES ON 





..... that’s Chicago Molded Plastics 


Beauty ... plus genuine utility. You see it wherever 
you see Chicago Molded Plastics . . . in radio and TV 
cabinets, air conditioning units, appliance handles and 
housings . . . improving the eye-appeal of a product 
... setting it apart as a thing of beauty .. . and, at the 
same time, improving its utility and service. 


Here, for example, are two parts recently molded for 
Mitchell Room Air Conditioners. There’s no question- 
ing the beauty of the grille, rich and lustrous in Dec- 
orator’s Beige. But it’s more than that. It’s strong, 
tough, easily withstanding the handling and abuse that 
come with frequent adjustments. It is not affected by 
moisture or by the continual changes in temperature. 
And, with all this, its beauty never fades for the rich 
color is molded in . . . goes all the way through ... 
can’t wear off. The sleek, black condenser fan ring is 
molded plastics, too...tough...unaffected by the action 
of the condensate . . . or by temperature changes. 





The beauty of molded plastics . . . their inherent 
qualities . . . and the methods by which they are mass- 
produced . . . offer advantages unequalled by any other 
material or method. And there are a host of products, 
including furniture and furniture components, where 
these qualities can be most effectively utilized ... 
usually with worthwhile economies. Development work 
is necessary, of course. And that’s where we can be of 
tremendous help. Our engineers have officiated at the 
birth of hundreds of now-famous plastics applications. 
They’ll be happy to serve you in the same way... 
without obligation. And as for quantity and size, just 
remember . .. we have the most modern facilities for 


the mass-production of even the largest molded plastics 
parts made. 


So . .. talk things over with a Chicago Molded 
engineer . . . soon. Just write, wire or phone... today 
. . . for prompt action. 


CHICAGO MOLDED PRODUCTS CORPORATION 
CUSTOM MOLDERS OF ur AYO 


Member, Committee on Large Plastics Moldings, 


€3 1024 NORTH KOLMAR AVENUE, CHICAGO 51, ILLINOIS Ss 
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ADVANCE 
RELAYS 


for 
precise 
circuitry 


There are many reasons 





why Industry specifies 
ADVANCE RELAYS: They 
meet or surpass Military 
and Civilian require- 
ments — many types have 
AN approval— many are 
hermetically sealed —all 
are lightweight — small — 
rugged — compact — and 
all are precision-built for 
efficient, trouble-free, 
long life performance. 





If you have relay problems 
involving contact loads, 
coil resistances, close 
differential, timing 
features, input sources, 
critical environment or any 
particular requirements 
involving unusual or 
accurate circuit behavior, 
ADVANCE can supply 

the relay. 


A complete line of relays 
for radar, radio, electronic 
and electrical equipment 
applications. 





Write for new, descriptive 
Catalog containing 
detailed information about 
ADVANCE Relays 

and facilities. 








ADVANCE ELECTRIC 
AND RELAY 
COMPANY 


2435 NO. NAOMI ST., 
BURBANK, CALIF, 





y Sabin Representatives in Principal 
- Cities of U.S. and Canada 


tour. Their use is said to eliminate 
waste, as well as preforming and 


| mixing operations. 


Also available are a number of 
molding compounds formulated to 
enhance one or two specific proper- 


| ties of molded parts, while maintain- 


ing the high impact strength found in 
all the compounds. One such varia- 
tion is Thermaflow 200T, moldings of 








which are semirigid and exception- 


Physical Properties of 
Thermaflow 100T 


Specific gravity, approx 1.8 

Izod impact strength, 
ft-lb per in. of notch. 
approx 12 to 24 

Compressive strength, 


psi 26,000 


Flexural modulus, psi 1.7-1.9 x 106 


Heat distortion point, 

approx 300 F 
Water absorption, 24 

hr, per cent 0.18 





ally tough. Thermaflow 300T is char- 
acteriized by its high arc resistance 
(about 135 sec), while Thermaflow 
100T combines that property with 
excellent flame resistance. Color vari- 
ation is another advantage gained by 
the use of these materials. Molding 
compounds of almost any color will 
be made if the quantity involved war- 
rants, although the standard color of 
the molding compounds is tan. Ther- 
maflow Chemical Corp., P. O. Box 
155, Tunkhannock, Pa. 
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MOTORS FOR CHEMICAL 
PLANT APPLICATIONS 
Motors designed for use in chem- 
ical plants, in ratings from 1 to 40 
hp and in NEMA frames up to 405 
have just been introduced. Motors are 
available in totally-enclosed and UL- 
approved construc- 
tion. Special Class “A” chemical in- 
sulation treatments permit their use 
in applications involving acids, alka- 
lis, dyeing and bleaching, canning and 
packing, and peroxide. A wide variety 
of construction modifications is avail- 
able, including a choice of cast 
| bronze, cast aluminum, or cast iron 
ventilating tans. Cast bronze, cast 
| iron, stainless steel, or flattened ex- 
| panded metal ventilating grilles may 
| also be obtained. Automatic drain- 
and-breather plugs, as well as stain- 
| less steel shafts, can be supplied, too. 
| All frames are constructed with stain- 
| less steel outer shells. Additional fea- 
| ture is that steel parts are dipped in 
a special corrosion-resisting coating; 
| these parts are then baked and 


explosi mn-proot 





painted. Also, the die-cast rotor is 
sprayed with a special corrosion in- 
hibitor. The cast iron end heads and 
terminal box are cleaned and treated 
with a combination zinc chromate 
and iron oxide primer. 


The terminal box on_ totally-en- 





closed models is gasketed and power 
leads are sealed at the shells with a 
non-hardening compound. Repellent 
grease at the shaft extension hub 
keeps moisture away from the bear- 
ings. These double-row-width bear- 
ings are pre-lubricated and sealed on 
both sides. Sealed-in grease is said to 
permit maintenance-free operation fo1 
five years or more. 

Also available are totally-enclosed 
and explosion-proof motors in ratings 
from 1 to 40 hp. Robbins & Myers, 
Inc., Industrial Motor Div., 1345 
Lagonda Ave., Springfield 99, Ohio. 
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SUBMINIATURE METAL-CLAD 
CAPACITORS 
Two new lines of subminiature 
metal-clad capacitors with — silicone 
end seals are now available. The 
silicone end seal provides maximum 
resistance to thermal and_ physical 
shocks and permits soldering up to 
the bushing without danger of seal 
damage. One line of the capacitors 
has a solid dielectric. These units are 
for operation from —55 to 125 C 
without derating, Their capacitance 
varies only 1 per cent over the tem- 
perature from 0 to 125 C and only 
7 per cent over the entire range from 

55 to 125 C. With proper derat- 
ing, the units can be operated up to 
150 C. Advantages of capacitors with 
a solid dielectric include small size, 
no liquid leakage, and high insula- 
tion resistance. The units will with- 
stand extreme temperature cycling 
and meet all military requirements. 
They can be operated at full voltages 
up to 50,000 ft. Case sizes range from 
0.235 in. in diam and %@ in. in 
length to 1 in. diam and 25 in. in 
length. 

The second new line of subminia- 
ture metal-clad capacitors has a liq- 
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OLD WAY 2 Threaded nuts locked bearings in 
place. 8 screws and washers positioned bearing and 
shaft assemblies. This fastening method required expen- 
sive tapping and threading. Assembly was slow and 
costly. 


Airborne ‘Accessories Corporation, Hillside, New 
Jersey, uses Waldes Truarc Reiaining Rings to take 
all thrust load from right angle bevel gears in their 
ANGlLgear*. Truare Rings make ANGLgear* more 
compact—save approximately %“ at each end of 
housing. By providing a choice of 3 mounting 
possibilities — instead of 1 — Truarc Rings make 
ANGlLgear* adaptable to many different assem- 
blies. New design increases load capacity . . . elim- 
inates machining of threads. 

Redesign with Truarc Rings and you, too, will 


*Traode Mark of Airborne Accessories Corp. 
SEND FOR NEW CATALOG » 


WALDES 


=, TRUARL 


REG.U.S. PAT. OFF. 


RETAINING RINGS 





WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
PATENTS: 2.302.947; 2.382.948: 2.416.652: 2.420.921: 2.426.341; 2.439.785: 2.441.646: 2.455.165: 
2.463.380: 2.463.363. 2.487.602: 2.487.803. 2.491.306: 2.509.081 AND OTHER PATENTS PENDING 
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3 Waldes Truarc Rings Replace 19 Parts 
— ,..Save $6.75 Per Unit...Cut Weight by Nearly 16% 
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TRUARC WAY Two Truarc inverted rings (Series 
5008) provide uniform shoulder to lock bearings in 
place, position bearing and shaft assemblies. Addi- 
tional Truarc Ring (Series 5100) locates ball bearing 
...eliminates 1 sleeve type spacer. 


cut costs. Wherever you use machined shoulders, 
bolts, snap rings, cotter pins, there’s a Waldes 
Truarc Retaining Ring designed to do a better job 
of holding parts together. 

Waldes Truarc Rings are precision-engineered 
. .. quick and easy to assemble and disassemble. 
Always circular to give a never-failing grip. They 
can be used over and over again. 

Find out what Truarc Rings can do for you. Send 
your blueprints to Waldes Truare engineers for 
individual attention, without obligation. 


ay 

Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 
| Please send me the new Waldes Truarc Retaining Ring | 
| catalog. . | 
‘ (Please print) 7 | 
Noame.................. = 
| Pe secon = a | 
| | 
| Company | 
| | 
| Business Address Es | 
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SPECIFICATIONS 


UL approved for 20 ampere, 125 
volt, 1 HP or 10 ampere, 250 volt 
operation, AC only. Timings 
available from 60 seconds to 
5 hours. Normally supplied with 
center stud mounting. Other 

mountings available on request. 


This Mark-Time switch is built to uphold 


the reputation of your product. Install it 
in your appliances, devices or machines, 
and give your customers a double- 
purpose time switch. 5400" turns OFF 
the circuit at the end of a pre-set time 
period...and gives a clear warning 
bell signal. Your customers will like that 
double servicel 


**5400" has a wide range of applica- 
tions .. . is available with a wide variety 
of modern dials and knobs . . . can be 
supplied as an ““ON" type of unit on 
special order. 


Write today for full details and prices. 


Pe) se 


HARTFORD, CONNECTICUT 





Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 
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uid dielectric. These units are for 
operation from —55 to 85 C without 
derating, and are said to be 20 per 





cent smaller than comparable oil- 
filled units. 
Both lines of capacitors can be 


supplied in either tab or exposed foil 
designs in ratings from 0.001 to 1.0 
mmf in voltages of 100, 200, 400, 
and 600 volts d-c working. General 
Electric Co., 1 River Rd., Schenec- 
tady 5, N. Y. 

» No. 4, Reader inquiry Facility, page 233. 


AIR VALVE ELIMINATES 
PRESS “REPEATS” 


New, air control valve, according 
to the manufacturer, practically 
makes impossible “repeats” due to 
valve failure on mechanical presses 
controlled by air-operated clutches 
and brakes. The valve latest of the 
P-M line of Pilot-Master valves, is a 
dual 3-way valve connected in paral- 
lel in a common body. 

The new valve, called the P-M 
Series BB-5, is offered only in %4-in. 
IPS. It is an adaptation of the earlier 
Series B-3 valve; like the B-3, it is 
capable of speeds in excess of 600 
cps. The two solenoids in the dual 
valve are connected in parallel in the 
electric circuit of the press. The two 
pilot sections are interlocked pneu- 
matically so that, if either solenoid 
fails to operate, the valve will not 
build up enough pilot pressure to 
operate either main valve and the 





press will not start. On the other 
hand, with the press moving, if 
either solenoid or either pilot valve 
reverses, pilot pressure will fall so 
low on both sides that both main 
valves will reverse and the press will 
stop. Also, in case one or the other 
of the main valves sticks in the “on” 


position, both exhaust ports carry 
away not only the incoming air 
through the “stuck” valve, but also 
the air in the press clutch and brake 
mechanism, thereby stopping the 
press. Thus, the valve acts as_ its 
own trouble signal. In normal opera- 
tion, both main valves operate simul- 
taneously and reverse simultaneously. 

Each main valve consists of a re- 
movable cartridge which contains the 
piston-poppet assembly, the only 
moving part of the main valve. These 
piston-poppets are pressure-actuated 
in both directions. Each pilot valve 
section has the same pressure-return- 
type pilot stem used in the B-3 valve. 
This stem, which is in effect a small 
piston, opposes the action of the 
solenoid and provides positive rever- 
sal of the pilot valve the instant the 
solenoid is de-energized. The two 
short-stroke solenoids have _ trans- 
former-type silicon-iron plungers and 
frames. Hardened tool steel is welded 
across the entire plunger face so the 
laminations cannot spread and cause 
the plunger to jam. The solenoids can 
be completely disassembled; coils for 
15, 230, or 460 volts and for either 
> or 50-60 cycles are available. 
Other solenoids, including d-c types 
can be obtained. Hannifin Corp., 49 
S. Kilbourn Ave., Chicago 24. 
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COPPER-CLAD HARDENABLE 
STEEL 

A new high conductive spring mate- 
rial with spring comparable to hard- 
enable steel is known as Conflex. The 
copper-clad hardenable steel is a 
composite metal consisting of a layer 
of medium-carbon steel with a rela- 
tively thin layer of electrolytic cop- 
per clad to one or both sides. Primary 
advantage of Conflex is its low cost in 
comparison with hardenable copper 
alloy metals. Other advantages are 
high electrical and thermal conduc- 
tivity, excellent ductility for extreme 
forming, good spring properties after 
heat treatment, resistance to corrosion, 
and ease of electroplating. Flexibility 
in electrical] conductive properties is 
obtained by varying the thickness of 
the copper layers. Copper-clad hard- 
enable steel with a 10/80/10 thick- 
ness ratio has a conductivity better 
than 30 per cent when compared with 
solid copper. Conflex is manufactured 
with the copper on one or both sides 
of the hardenable steel and in vari- 
ous thickness ratios; 10/80/10 and 
80/20 thickness ratios satisfy a ma- 
jority of applications. Widths up to 
8 in. and thicknesses from 0.050 in. 
down are available; other sizes can be 
produced if required. The composite 
metal is supplied in a soft condition 
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Impregnate Your Windings with this 


Httu, beg boredrag dTeengie warnish...1RVINGTON NO. 140 


Lab tests prove it—field studies confirm it! The bonding strength of 
Irvington No. 140—even at Class “B” temperatures—far exceeds that 
of any other varnish developed or tested by Irvington. 


Look to 
IRVINGTON 


Irvington No. 140 prevents coil or wire movements even on units for Insulation Leadership 
operating at extremely high speeds or under severe vibration. In addi- [a ac 
tion, it has high resistance to heat, oil and chemicals; excellent elec- VARNISHED PAPER 
trical properties; unusual stability in storage and dip tanks. bp ncn ag 


INSULATING TUBING 
CLASS “HH” INSULATION 
Use Irvington No. 140 on high-speed tool armatures, automotive arma- 


tures, Diesel electric traction motors and generators, high-speed motors 
and generators. Fill out the coupon for further facts. 





Irvington Varnish & Insulator Co. EM-4/53 
9 Argyle Terrace, Irvington 11, N. J. 


r 

Send this convenient coupon now 
e ! Gentlemen: 
! Please send me Technical Data Sheet on Irvington 
Insulating Varnish No. 140. 

1 
VARNISH & INSULATOR COMPANY | 
Irvington 11, New Jersey 
\ 
’ 


Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada 


IIT i ccsincessnssecnnninsnnniriesiietnnaitihisitanniataiiiviiaiiiilatiadaaiaiiiiiaas ws 
TORII ..xncsccssntenensensianjetapinientehinnsatinininimaninnainnneinnncmaiianiinel “ 
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The Right Viewpoint 





When you're thinking about aluminum or magnesium castings, 


you need the services of an organization with the right viewpoint. 


We're referring, of course, to the right viewpoint toward the best 
possible use of these two light metals . . . ability to do the job; ... 


service; .. . adequate facilities for production; . . . experience. 


We here at Wellman like to think we have a combination of all 
these things . . . trained, interested personnel, three complete foun- 
dries and a modern pattern shop, almost a half century of experi- 


ence in solving casting problems. 


Why don’ you try us and see how we look from your viewpoint? 


® Well-Cast Aluminum and Magnesium Castings 


® Well-Made wood and metal patterns 


THE WELLMAN BRONZE & ALUMINUM CO. 





DEPT.6, 12800 SHAKER BLVD., CLEVELAND 20, OHIO 
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for fabrication. Spring characteristics 
are obtained by heat-treating the 
parts. Hardening and tempering pro- 
cedures are similar to those used for 
solid hardenable steel. It can be used 
for electrical connectors and other ap- 
plications. Metals & Controls Corp., 
General Plate Div., 43 Forest St., 
Attleboro, Mass. 
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POWER RHEOSTATS 


New line of Vitrohm pressed steel 
rheostats incorporate many advanced 
design features. Built for a variety of 
industrial control applications, they 
furnish smoother operation, lower op- 
perating torque and more control 
steps than previous designs. Features 
include a balanced contact arm keyed 
directly to drive shaft, to reduce 
creep from vibration or shock. Smooth 
control and low operating torque is 
obtained by means of a self-lubricat- 
ing bushing and graphitized movable 
contact shoe. Also, solid rectangular 
stationary contacts provide more steps 
of control for a given plate diameter. 
Rheostats have a_ reflexed collector 
ring that supplies a self-cleaning sur- 





face. Vitrohm enamel is used to per- 
manently seal the resistance element, 
stationary contacts and collector ring 
in position, as a protection against 
mechanical shock and vibration. Two 
types: S (standard) and M (multi- 
step) rheostats are available in 6, 8 
and 13 in. diam. Maximum summa- 
tion wattage ratings are 330, 450 and 
1000, respectively. Control steps per 
plate range from 41 to 161. Both 
types are obtainable with a wide 
range of resistance values and current 
tapers. Many accessories and special 
features are available for manual or 
motor-driven operation. Ward Leonard 
Electric Co., 115 Mac Questen Park- 
way South, Mount Vernon, N.Y. 
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STARTERS AND CONTACTORS 


Designed for direct mounting on 
motors, line of Motor-Mount starters 
consists of starters, reversing starters, 
contactors and reversing contactors 
available in sizes up to 10 hp at 220- 
440-550 volts polyphase in non-revers- 
ing types; and in sizes up to 7% hp 
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Makes good products better... 


PRODUCT: 


Vertical output 
transformer used in 
RCA-Victor’s new 
TV receivers. 
Provides the scanning 
voltage that sweeps 
the electron beam 
up and down inside 
the picture tube 

to help stretch 

the beam spot 

into a picture. 
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PROBLEM: 


To design 

and build 

a simple, 

more compact 
scanning unit 
capable of 
functioning with 
maximum accuracy 
and dependability 
under all 
operating 
conditions. 


ANSWER: 


Kodapak Sheet IV used 
between transformer case 
laminations enabled 

RCA engineers to design 
smaller transformer 

and chassis. Tests on 
Kodapak Sheet IV indicated 
dielectric strength per 
pound in excess of 
specifications ... uniform 
chemical composition 
and thickness. 


For further information concerning this 
and other applications, address: 


Cellulose Products Division 


EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 


Sales offices: New York, Chicago, Dallas. 


Sales representatives: Cleveland, 
Philadelphia, Providence. 


Distributors: San Francisco, Los Angeles, 
Portland, Seattle (Wilson & Geo. Meyer & Co.) 
Toronto, Montreal (Paper Sales, Ltd.) 
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miniature 
| PULSE TRANSFORMERS 


For universal 
blocking oscillator use 


UX-7307A—UX-7350A at 220 volts, or 10 hp, 440-550 volts 


These hermetically sealed, MIL-T- polyphase in reversing types. The 
27 type pulse transformers are de- mounting feature is mi ide possible by 
signed for universal blocking oscil- proper wire clearance space at the 
lator use at repetition rates from 50 back of the starter mechanism; the 
to 5000 pps. introduction of a knock-out in the 

UX-7307 Aand UX-7350Aare iden- back of the general-purpose case, and 
tical in electrical characteristics, hav- use of the new starter mounts. There 
ing two windings for 1000 ohms are only three separate mounting ele- 
impedance and two windings to ments: two sizes of steel plates, and 
match 250 ohms. To cover a wider one steel adapter box. These three 
variety of applications, the windings mounts used singly, or in combination, 
are arranged differently in the two provide the facilities required to mount 
transformers. , : the — and — ictors On motors 

These units are also available in set at any angle. Paper templates are 
octal type tube bases as UX-7307 and oe to these mounts for conveni- 
UX-7350. Bulletin DL-K-320 Sives ence in locating mounting hole posi- 
complete information including typi- tions for drilling. The starters and 
cal circuits. Write for it. contactors may be mounted vertically 

AVAILABLE FROM STOCK or horizontally, and operate satisfac- 


torily at angles up to 45 deg. Furnas 
ea. carci | i Electric Co., 1024 McKee St., Bata- 
Pulse Width in | Rise Time in Front-edge Trailing Edge oe re pata 


Micro Seconds* | Micro Seconds Overshoot Back Swing ange i 


PRECISION 
POTENTIOMETERS 


New 360-deg, continuous rotation, 
three-in.-OD potentiometers are des- 
ignated the Model L Series. Varia- 
tions on the basic design include the 
Model L, with bushing mounting and 


sleeve bearings; Model LS, with servo 
Electrical characteristics measured by a H-P #212A pulse generator and a Dumont lid mounting and Oilite bearings; and 
#303 oscilloscope. Measurements made with secondary loaded with 1000 ohms. The i eS i a . 
transformers are tested at 1000 V D.C., and the maximum voltage across the 1000 Model LSP, with servo lid mounting 
ohm windings is 300 volts peak. and ball bearings. Models L and LS, 


with a standard linearity of = 0.5 per 

' cent in resistance ranges from 10 to 

RAYTHEON a eet eel 

MANUFACTURING COMPANY Pesos, cent (5 kilohms and above) can be 

EQUIPMENT SALES DIVISION (RAYTHEON) obtained on special order. One fea- 

DEPT. 6270- EM WALTHAM 54, MASSACHUSETTS gee ture of the Model L is the method of 

DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW ae as arias phasing by means of an external ring 

CEREREE, S05 GHGRES (ORERNEIEN), SN FRANCES, SEE clamp. Phasing may be easily accom- 
INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY DEPENDABILITY 


plished and, in the case of ganged 


RAYTHEON PRODUCTS INCLUDE: WELDPOWER* welders; INTO YOUR assemblies, each section can be phased 
Voltage stabilizers (regulators); Transformers; Sonic oscil- ind lentl Ext t: oe 
lators for laboratory research; Standard control knobs; independently, xtra taps Can be ac- 
Electronic calculators and computers; Radio, television, sub- PRODUCTS curate ‘ly spot- welded at the factory 
miniature and special purpose tubes and other electronic 


equipment. *Reg. U.S. Pat. Off. “ee a tolerance of = 1 de -g. As many 


33 taps can be made in a single 


“measured at base of pulse 


ELECTRICAL MANUFACTURING 





VARTEXA 


Ie LLL oy KA : 
VARNISHED FIBERGLAS 


VARTEX FIBERGLASS Insufation 

has proven its excellent physical ond 
electrical properties on bus bears 

and in motor slots operating at’ high 
temperature. Vartex insulation has high 
dielectric strength, is not affected by acids, 
oils or moisture. ‘It is used effectively 

as sheet insulation in transformers, 


coils and generators. 


© Complete test data available on request 


@ Agent inall principle cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot” Combination Slot Insulation 
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It pays 
to make 





YOUR 


SHEET-METAL 
DEPARTMENT 


Without any capital 
investment on your part, 
you can expand your 
facilities to include a 
plant completely 
modernized in 
equipment and 
operation, and personnel 
thoroughly experienced 
in sheet metal design 
and fabrication. 
Facilities are ready to 
produce the parts and 
assemblies you need—= 
to your specifications. 


STEEL PRODUCTS CORPORATION 


308 PILGRIM ROAD 
MENOMONEE FALLS, WISCONSIN 
(MILWAUKEE DISTRICT) 





4.912 ak 
FROM 73. 


section. Up to eight sections of the 
Model L can be ganged together (at 
the factory) on a common shaft. Other 
optional features include double shaft 
extensions. All electrical connections 
are spotwelded for maximum depend- 
ability. No pressure-type connections 
are used. The Model L supersedes the 
Model F Helipot, and in most versions 
is physically and electrically inter- 
changeable with Model F, although 
the Model L has a 3-in.-OD com- 
pared with 3%6 in. for the Model F. 
The Helipot Corp., 916 Meridian 
Lane, South Pasadena, Calif. 

Circle No, 9, Reader Inquiry Facility, page 233. 


MINIATURE SEALED 
BALL BEARING 


Latest addition to the RMB Filmoseal 
line is a sealed ball bearing said to be 
the smallest available. Measuring 
0.1969 in. OD, with a bore of 0.0591 





in., it is a Conrad-type bearing with 
deep-groove inner and outer raceways 
and a ball retainer. Outstanding fea 
ture of the bearing is a capillary film 
of lubricating oil which forms be- 
tween the tapered outer surface of 
the inner race and the edge of a pre- 
cision closure. This film of oil effec- 
tively seals the bearing against dirt 
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Have you met our large 


AIM LY 


OF EMC AND CYCLOHM 
MOTOR PARTS SETS? .. 


We’re not only a large family; we’re efficient, too. 
Currently we work for many of the finest manu- 
facturers in the country handling the power 
requirements of everything from electric shavers 
to portable power tools. 

EMC and CYCLOHM motor parts sets are 
put together right — built for durability, trouble- 
free service. 

Whatever your needs may be—armatures and 
fields, rotors and stators, brushes, brush holders, 
fans, you'll find EMC or CYCLOHM motor 
parts sets to handle your job. 

If your requirements are in the range of ratings 
from 1/2000 to % h. p., check with us today. 
Write, wire or phone (Racine 2-2731.) We’ll have 
samples and quotations to you promptly. 


YOu CAN TELL A MOTOR BY THE 


COMPANY IT KEEPS! 


EMC Universal and Direct Current Motors 
1/1000 to 1/2 H. P. 


EMC Shaded Pole Motors 1/2000 to 1/15 H. P. 
CYCLOHM Induction Motors 1/1400 to 1/4 H. P. 


HOWARD Boer. cms. woward woustries, Nc. © RACINE, WISCONSIN 
Divisions: FM(eLectRic MoToR conP.CQ&P CYCLOHM MOTOR CORP. 
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Precision hydraulic equip- 

ment aligns and compresses 

cells into ‘stacks’. Special 
steel studs keep stacks tight 


and true. 


i iaitstis are exact, mountings accurately aligned, for easy 
assembly in your product. Terminals—for bolting or soldering—are 
precisely positioned for your connections. Tinned terminals speed 
soldering. Color code eliminates wiring errors. Protective finishes, 
plating of exposed metal parts, guard electrical quality, prolong 
service life. Shock and vibration tests—to military specifications— 


prove the mechanical durability of Vickers Selenium Rectifiers. 


more reasons why VICKERS 
- makes a better rectifier: 


@ 255 tests and inspections guard quality 
from start to finish 


@ Automatic electro forming ‘‘pre- 
stresses" cells 


@ Precision-matched cells prevent over- 
loading—overheating 





Write for Bulletin 3000. Vickers engineering service is available without obligation. 






ICKERS ELECTRIC DIVISION 


VICKERS Inc. 
A Unit OF THE SPERRY CORPORATION 


1803 LOCUST STREET ¢ SAINT LOUIS, MISSOURI 
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and moisture, and prevents loss of the 
lubricant, without any significant in- 
crease in frictional torque. Result is a 
scaled bearing with the following 
characteristics: friction is small and 
constant for long periods of time and 
through a wide range of speeds; op- 
eration is satisfactory at extremes ot 
temperature; adjustments are auto- 
matically made for variations in pres- 
sure and temperature; handling, 
installation, and maintenance are sim- 
plified. The RMB Filmoseal series 
now includes 11 sizes, ranging up to 
0.8661 in. OD. Applications include 
use in precision instruments, compu- 
ters, and any small mechanism where 
low torque and long life with a mini- 
mum of attention are desired. Landis 
& Gyr, Inc., 45 W. 45 St., New York. 

ircle No. 10, Reader Inquiry Facility, page 233 


FEED-THROUGH TERMINALS 


Now available are three models of 
electrical feed-through terminals with 
threaded bushings. Major applications 
are found where soft soldering can- 
not be used. Terminals are easily 
screwed into corresponding size 
threaded holes or inserted through a 
hole in light gage material and pulled 
tight with a jam nut. These threaded 
bushing-type terminals can also be 





we 
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used in certain solderable applications. 
The mechanical joint affords a safe- 
guard when vibration is a problem. 
Illustrated are ‘42 threaded terminal 
(Model 104 TB-SW); %4-28 (Model 
105 TB-LFP); and 38-24 (Model 109 
TB-HT). Each of these terminals is 
available in these and other electrode 
treatments. Dielectric strength is 1000 
volts (rms) for Model 109. The Fus- 
ite Corp., 6000 Fernview Ave., Cin- 
cinnati 13, Ohio. 
e No. Il, Ré 


HEAVY-DUTY MECHANICAL 
SEAL 


A heavy-duty mechanical seal which 
will withstand pressures up to 1,000 
psi is known as the Type 8-B Shaft 
Seal. It is designed for applications 
where ruggedness to withstand high 
pressures is an important factor. A 
packaged unit, the Type 8-B is fur- 
nished preassembled on a sleeve for 
ready installation. When used with 
split case pumps it is not necessary to 
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Instruments 
that complement the high quality 
TP Me ORiRe a CMe enon 


Available in all the types, sizes, and ranges for all 
electronic and electrical built-in requirements . . 
including approved ruggedized panel instruments. 
Complete literature on request . . . WESTON 
Electrical Instrument Corporation, 614 Frelinghuysen 


Avenue, Newark 5, New Jersey. 
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No. 480 —'Littel-Plug’’ (JAN type 
Pj-068) illustrated above, features a unique 
assembly of metal parts, assembled into the mold 
as inserts; providing a finished plug with complete 
continuity of thermoplastic insulation. 


No. 440 — “Littel-Plug”’ 


(PJ-055B) 
piece tip rod which together with the sleeve are assembled 
into the mold as inserts; providing a finished plug with 
complete continuity of thermoplastic insulation between the tip rod and the sleeve of the plug. 
Also available in types PJ-O55R, PJ-055M, PJ-054R and PJ-540. 


features a one 





** Design and material strictly in accordance with specification JAN-P-642. 


\ Write for additional information on these and other Switchcraft components. Ask for catalog S-52. 


Canadian Representative: Atlas Radio Corp. 
. SAE Ltd., 560 King St., W, Toronto 2B, Canada. 
eet. | Pine The name ‘Switchcraft’ is a registered 


1324 N. Halsted St., Chicago 22, WI. ott inc, "tthe Property of Switch- 


craft, Inc. 


AVAILABLE AT ALL LEADING RADIO PARTS JOBBERS @ © 







and 
_ STAMPINGS 
| Geared to Industry's 
: Production Demands 


Since 1887... 







MILWAUKEE 
Sas 
wo: 





, Over a period of 65 years, pro- 

” ducing standard and special washers of | 
all types for all industries, we have 

_ made up more than 25,000 sets of dies 
. . « used in the production of washers | 
which are stocked in thousands of dif- 

* ferent sizes. On special orders we will 
moke up dies to your specifications. 


Let us quote on your requirements for 
washers and stampings . . . covering 
fabrication in any material and any 
finish . . . machined, heat-treated or 
surface ground, as may be specified. 
i 
i 


WROUGHT WASHER 
MANUFACTURING CO. 


The World's Largest Producer of Washers 


2200 S. BAY ST., MILWAUKEE 7, WIS 
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lift the upper half of the casing to 
install or remove the seal. Extremely 
compact design adapts it for use in 
conventional pump stuffing boxes. In- 
corporating a rotating sealing washer 
and a “floating” stationary seat, bal- 
ance is accomplished by lowering the 
washer face to a point where stuffing 
box pressure is not exerted against the 
sealing area. To insure peak efficiency, 
mating faces of the washer and seat 
are precision-lapped to 0.0000232 in. 
The rotating assembly consists of a 
retainer positively driven by the 
sleeve, with the washer driven from 
dents in the retainer. The assembly 





is held in contact with the lapped 
face of the seat by means of multiple 
springs equally spaced around the 
sleeve at the back of the retainer. 
O-rings provide sealing between 
sleeve and shaft and also between 
washer and sleeve. This affords suffi- 
cient flexibility in the rotating assem- 
bly to compensate for axial and radial 
shaft movement and for normal wear 
of sealing faces. Another O-ring is 
used between the stationary seat and 
end plate as a cushioning to prevent 
stresses on the highly lapped seat 
face. The Crane Packing Co., 1824 
Cuyler Ave., Chicago 13. 


> 
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MINIATURE SELENIUM 
RECTIFIERS 

New line of selenium rectifiers ranges 
from *32 to 2 in. in diam. Designed 
for use in industrial and military 
equipment, applications of the stacks 
include operation of small relays, 
solenoids, and other applications. Cir- 
cuit applications include: electronic, 
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NILVAR 
¢—— DIAPHRAGM 






LIQUID 
CHARGE 





ACCURACY 
HERE 


PENN Type 75 Gas oven 
control (sectioned) 


- Nilvar Alloy Makes New PENN Gas Oven 
Controls Self Compensating 


By providing a self-compensating flexible diaphragm 
assembly for its liquid expansion controls, PENN 
Controls, Inc. compensates for ambient heat 
and eliminates control time-lag. Result: controls 
accurately maintain the temperature dialed. 


The PENN Self-compensated Diaphragm assembly 
utilizes a brass retaining cup and a flexible Nilvar 
diaphragm to form a hollow chamber. This connects 
to the temperature bulb through a capillary tube, the 
entire unit being filled with a liquid charge. 


Because brass expands much more than Nilvar, 
ambient heat simultaneously increases the volume of 
the chamber, when it increases the volume of the liq- 


uid charge. This self compensation reduces the effect 
of ambient heat on the diaphragm to zero and permits 
the diaphragm to respond only to bulb temperatures. 


PENN specifies Nilvar for this application because 
it has a very low temperature coefficient of expansion 
—as low as .000001/C°— lowest of any alloy, and 
comparable to that of quartz. And its consistent uni- 
formity helps maintain the high accuracy which 
PENN production standards require. 


The remarkable dimensional stability of Nilvar may 
answer your engineering problems too. Why not 
talk it over with us. We'll be glad to make recom- 
mendations geared to your specific needs. 


*T. M. Reg. U.S. Pat. Off. 


Nilvar is produced only by 


Drwer-Harris Company 


HARRISON, NEW JERSEY 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, 





BRANCHES: Chicago, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


Detroit, Cleveland, Los Angeles, 


AND ELECTRONIC ALLOYS IN THE WORLD 
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MU ay 


In the field of electronics and 

the electrical goods industry, 
MOSINEE is known for its 
dependable uniformity, and its 
scientifically controlled physical 


and chemical properties, such as: 


Good dielectric strength ... 
proper softness or stiffness . . . 
high tensile or tear strength... 
creped with controlled stretch or 
flexibility . . . specified pH for 
maximum-minimum acidity or 
alkalinity ... accurate caliper, density, 


liquid repellency or absorbency. 


If you have a fabricating or 
processing problem involving 
paper, a discussion with MOSINEE 
technicians might prove helpful. 
Please write Dept. EM. 
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blocking, computer, signal, magnetic 
amplifier, communication, and con- 
trol. The assemblies can operate in an 
ambient temperature range between 
— 55 to = 100 C. At an ambient 
temperature of 35 C, the single-stack 
rating changes from 0.5 ma d-c at 26- 
volts rms to 25 ma d-c at 5200 volts 
rms. Higher ratings result from com- 
bining the stacks. The rectifiers are 
mounted without spacer washers, 
since there is no center mounting hole. 
Two totally enclosed types of castings 
are available: Textolite tubes for nor- 
mal industrial operating conditions, 
and hermetically sealed, metal-clad 
casings to meet government specifica- 
tions. Although designed for lead 
mounting, cells also may be bracket- 
mounted. General Electric Co., 1 
River Rd., Schenectadv, N.Y. 
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ELECTRICAL TAPE 


New vinyl plastics electrical tape has 
recently been added to the line of 
insulating tapes. Tape, known as 
Royalastic, is a plastic film about 6 
mils (0.006 in.) thick. One side has a 
pressure-sensitive adhesive that makes 
the overall thickness about 7 mils. 
The black tape has a tensile strength 
of 20 lb per in. of width, excellent 
abrasion resistance, and good adhesion 
at low temperature. It has a dielectric 
strength of approximately 10,000 
volts. The tape is not affected by sun- 
light, and has no corrosive effect on 
electrical conductors. It has excellent 
resistance to water, acids, alkalies, 
oils, and aging (room temperature ). 
Currently, the tape is available in 66- 
or 30-ft rolls, 3%4-in. wide, as well as 
in 10-ft rolls, %-in wide. United 
States Rubber Co., 1230 Avenue of 
the Americas, New York. 
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MOTOR-OPERATED 
RHEOSTAT 


New motor-operated field rheostat, 
used to adjust speed of d-c motors up 
to 200 hp and voltage of generators 
up to 300 kw, is now available. 
Called Type RK, rheostat uses snap- 
action limit switches. Two cam-oper- 
ated switches are supplied with each 
unit, with additional switches avail- 
able for auxiliary circuits. Each cam 
is adjustable over a 360 deg range 
from the front of the rheostat, and is 
available for 15-, 45-, and 90-deg 
travel. Two differential gear ratios can 
be supplied: one permits ful rheostat 
travel in from 5 to 15 sec; the other 
permits full travel in 15 to 45 sec. 
Travel time can be adjusted over a 
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Allen ‘pressur-formd’ cap screws 
are standard stock items in sizes from 
No. 4 thru 1 in. Flat head cap screws, No. 4 


thru % in. Both N. C. threads. Many sizes are also 


standard in stainless steel, or in Allenoy 
steel with N. F. threads. 


RING COMPANY 
Hartford 2, Connecticut, U.S.A. 


cur-Forming 


ASSURES A BETTER FIT, 
GREATER STRENGTH, LONGER LIFE 


ALLEN’S specialized and perfected method of cold forg- 
ing Allenoy steel produces the tremendous strength, 
fatigue resistance and precision that made Allen the 
Number One name in socket screws. Full “pressur-form- 
ing” preserves the tough Allenoy fibers continuous, un- 
cut and concentrated where strength is needed most 
... conforming to the contours of screw head, socket 
and threads. 


ALLEN PRESSUR-FORMING pays off in precision screws 
that you can count on to speed assembly, stand up 
better under continued hard usage. To be sure you get 
the advantage of “pressur-forming”—just remember to 
get genuine Allens, the easy name to remember because 
Allen stands for socket screws. The leading 
Industrial Distributor in your area stocks 


ss > 
a complete line. li 
































WHEN YOU WANT NYLON PERFORMANCE 
with low tooling cost...design with 


POLYPENCO 





ROD, STRIP, TUBING 





APPLICATIONS Thrust washers Light weight 
Bearings at seats Heat resistance 
Connectors earing surfaces Quiet operation 
screws—rivets Insulators Toughness 

Coil forms CHARACTERISTICS Resilience 
Gears Abrasion resistance Low coefficients 
Rollers Electrical insulation of friction 


You can fabricate parts readily (drill, tap, thread, turn, 
mill, blank) from standard shapes of POLYPENCO nylon 
on standard shop equipment. This keeps tooling cost 


low and makes nylon economical without costly tooling. 


Call on us for engineering help. We will tell you if nylon 
is practical for the application, how to fabricate it—or we 


will fabricate it for you. Write for prices or technical data. 


POLYPENCO NYLON 


nylon and naniewy 
stock shapes, finished parts 


also available to your specifications 





The POLYMER CORPORATION of Penna. « Reading, Penna. 


In Canada: C-H Engineering Company « Montreal + Toronto 
* registered trademark of the Du Pont Company 
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3-to-1 range by inserting resistance 
in the motor circuit. The drive mech- 
anism mounts on the front panel; up 
to three standard rheostat plates can 
be mounted on the rear of the panel; 
all components are readily accessible. 
Westinghouse Electric Corp., Box 
2099, Pittsburgh 30. 
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RECTANGULAR HERMETIC 
SEALED PLUG 


Added to the Continental line of con- 
nectors are Series H 20 miniature 
hermetic sealed plugs. Available in 
14 and 20 contacts for No. 20 AWG 
wire, the plugs will mate with Series 
20 receptacles. Developed primarily 
for pressurized or sealed electronic 
equipment, the plugs, engaged with 
mating receptacle, have a_ voltage 
breakdown of 750 volts d-c at 60,000 
ft and 3000 volts d-c at sea level 
under normal conditions. The body 
plate, with a flange for placement in 
a rectangular opening, and the con- 
tacts are silverplated with a gold fin- 
ish for ease of soldering and non- 
corrosion. Each contact is fused to the 
metal body, forming a glass-to-metal 
seal. Back of each contact is flatted 
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i ” DEPENDABILITY... i 
| © that builds dividends 


~~. Delco Motors 
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Delco integral motors are one item of manu- 
facturing cost that does not come under the 
head of “variable.” They are so consistently 
dependable in operation that they havea stabi- 
lizing effect on production costs—and on divi- 
dends. 


There are Delco motors for most applications— 
motors that will fit into your needs. A sales 
engineer from any one of the offices listed below 
will respond to your inquiry. 


lc 
AilP 


: DELCO 
| PRODUCTS 


| Division of General Motors Corporation 
Dayton, Ohio 
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The biggest single production saving you can make ite 


the cost of assembling your product... and that’s just what a 
specially engineered Riverside wiring harness can do for 
you! These neat “packaged wiring systems” reduce the most 
complicated product wiring to its simplest form, a single unit 
installation that can be installed quickly, easily and accurately 
by unskilled labor...they streamline production and product! 

We design and manufacture harnesses in any required 
wiring arrangement, with such attached units as terminals, 
relays, limit switches, ere stations, circuit breakers, 
junction blocks, etc. They meet the most rigid requirements, 
including those for aircraft and ordnance, and we have pro- 
duced them for leading manufacturers of electrical and 
electronic equipment. We can do the same for you! 

Our Engineering and Experimental eee are at your 
service for the solution of all of your product wiring problems. 
Send prints or details of your problem for prompt engineering 
recommendations and a firm quotation, without obligation. 


Fiverside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 





“8 Ss) -—” 


A“ 


10227 MICHIGAN AVENUE e¢ DEARBORN, MICHIGAN e PHONE Tiffany 6-6800 
WIRING HARNESSES AND ASSEMBLIES e« CORD SETS e HEATER AND EXTENSION 


CORDS © ELECTRICAL SWITCHES « RELAYS « MOLDED RUBBER PRODUCTS 
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and pierced with a clearance hole for 
No. 20 AWG wire. DeJur-Amsco 
Corp., 45-01 Northern Blvd., Long 
Island City 1, New York. 
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POWER RHEOSTATS 

Several new rheostats, with ratings of 
50, 75, 100 and 150 watts, have been 
added to a line of power rheostats. 
Each of the models incorporates a 
deep ceramic core on which the re- 
sistance wire is torroidally wound and 
bonded in place with vitreous enamel. 
Positive brush pressure is provided by 
a special torsion spring assembly. 
Other features include rugged me- 
chanical design for long rotational 
life, minimum backlash, low contact 





resistance and uniform windings for 
practically stepless resistance control. 
Units are available in each of the 4 
power sizes in a wide range of re- 
sistance values. Special types with 
tapered windings, mounting and shaft 
assemblies for non-standard panels, 
auxiliary switching attachments, off 
positions, tandem units, enclosures, 
and other requirements, can be ob- 
tained on special order. Tru-ohm 
Products, 2800 Milwaukee Ave., Chi- 
cago 18. 
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HORIZONTAL VARIABLE- 
SPEED MOTORS 


Varidrive motors are now available in 
ratings up to 30 hp through the addi- 
tion of a new horizontal frame size, 
64 VE. The 64 VE possesses all the 
features of the upright 64 Varidrive 
including all-in-one construction (mo- 
tor, variable speed transmission and 
gearing when necessary), micro- 
speed control and indicator, splined 
Varidisc sheaves, dual belt construc- 
tion, asbestos-protected motor and 
other design features. Motor controls 
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Why Does the NEW Bendix ‘“Duomatic Washer- Dryer 


Soreng Components? 


C-13200A 
Push-pull, Rotary Switch 
STC tse Olen md 


L-12270A 
Selenoid-Operated Switches (2) 
Bulletin CF-110 


eA) 107% 
Interlock Switch 
Bulletin CF-121 


na P 


$-12350A ie 
ett ee halla) / 
Bulletin CF-113 


*All components incorporate the new Soreng ‘Speed Grip’’ Terminals 


Obviously this ingenious Washer- 
Dryer requires many custom- 
designed components. Perhaps you 
say, “When you talk about cus- 
tom-built parts, you’re talking 
higher costs.”’ Not if you talk to 
Soreng! 

That is why Bendix, and most 
other outstanding appliance manu- 
facturers, employ Soreng prod- 


another example o 
ee a ucts. They know from first hand 


SORENG CUSTOM QUALITY 
AT LOWER PRODUCTION COST 


5X-12100A Solenoid 


Bulletin CF-106 


4S-12200A Solenoids (2) 
Bulletin CF-105 


experience that Soreng can supply 
custom quality electrical and elec- 
tronic components at “‘stock item” 
prices. 

Write for our “Data Folder” 
giving technical details on a broad 
range of products. Modifications 
of the products illustrated can be 
designed to meet your specific re- 
quirements. Please feel free to re- 
quest information or estimates. 


' PRODUCTS CORPORATION 


9551 Soreng Ave., Schiller Park, Ill. (Chicago Suburb) 
Plants: Schiller Park, Ill. * Fremont, Ohio * Spring Valley, Ill. 
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THE CONSUMERS RUBBER COMPANY, 
Cleveland, Ohio 
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These ELECTRO AUTHORIZED DISTRIBUTORS 
make up the greatest service organization 
in the ELECTRICAL INSULATION 
INDUSTRY. 


Today, design and maintenance engineers are confronted with 
the job of selecting trouble-free insulation materials. This task 
is made easier with ELECTRO’S dependable products plus 
engineering service and availability through ELECTRO 
AUTHORIZED DISTRIBUTORS. 


Manufacturers of electrical equipment have two important 
rights: (1) To use the finest electrical insulation materials 
made, (2) To have the latest technical data concerning these 
products. Electro-Technical offers you both through their 
authorized distributors. Write for information and samples. 





may be located above or at the side 
of the motor. Remote controls are 
available either with mechanical ex- 
tensions or electric pushbutton sta- 
tions. Motors are available in ratings 
from % to 50 hp with speed variations 
up to 10:1 and speeds from 2 to 10,- 
000 rpm. U.S. Electrical Motors Inc.., 
Box 2058, Terminal Annex, Los An- 
geles 54. 
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TRANSFORMERS FOR 
TRANSISTOR CIRCUITS 


An ultraminiature transformer for 
transistor circuits has been introduced 
that weighs less than Y4o 0z and meas- 
ure as little as %4 x 9s x % in. Intended 
primarily for transistor audio applica- 
tions, they can be used wherever low 
power is involved. Useful below the 1] 
mw level, they are constructed of ex- 
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Ps} } ee. 
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tremely fine wire, wound on molded 
nylon bobbins, with special nickel 
alloy steel laminations. Special trans- 
formers designed and built to indivi- 
dual requirements are also available. 
Standard Transformer Corp., 3580 
Elston Ave., Chicago 18. 
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SHADED POLE MOTOR 


New 115-volt motor, EMC Model 
4400, designed for fan duty in re- 
trigeration, window-type ventilating 
fans, and air conditioning applica- 
tions, is available in three stacking 
lengths for various output power rang- 
ing from % to “1 hp. Specifications 
are: for the l-in. stack, 1.4 amp, 44: 


aaio | 4415 | 4420] 


| | | 
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TYPE 1 0 ACTUAL SIZ 


. .. With a rheostat or other resistance POWERSTAT type 10 is rated: 
type controls. You will find POWER- CR EN: AES, 


STAT type 10 the ideal source of vari- OUTPUT: 0-120 Volts, 0-132 Volts, 
1.25 Amperes, 150/165 Volt- 


able a-c voltage control of 50-100-150 aaa 


POWERSTAT 10 weighs only 1 POUND, 
watt loads. WERSTAT type 10 weighs only 
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EFFICIENCY of type 10 is high . . . does not control by dissipating power in the wasteful 
form of heat as does a resistance type control. 


SPACE REQUIREMENT of type 10 is only 2's by 3% inches. Not only is it compact but since 
it does not produce heat there is no ventilation problem. 


CONSTRUCTION of type 10 is rugged for long life and dependable service. 


ADAPTABILITY of type 10 to any load within its rating is possible without tailoring as is 
necessary with a resistance type control. 


RATING of type 10 is conservative with the rated output current available at any 
brush setting. 


MOUNTING of type 10 is simple by means of a single hole in the panel. It is locked in 
position by a keying arrangement. 


@ OPERATION of type 10 is smooth, stepless and silent. 


PRICE of type 10 is low . . . comparable to any other type of a-c voltage control 
apparatus of equal capacity and characteristics. 


——— 


| A comparison of POWERSTAT type 10 with a POWERSTAT type 10 is a small, compact auto- 
rheostat or other resistance type controls re- transformer of toroidal core design with a 
veals that it is the logical answer to any vari- movable brush-tap. Rotation of the tap de- 
able a-c voltage control problem involving livers any output voltage from zero to, or 
loads up to 150 watts. above, line voltage. It is tapped to allow 
compensation for a 10 per cent drop in line 
voltage. 





Additional information on POWER- 
STAT type 10 is available by writing 
1304 Mae Avenue, Bristol, Conn. 
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Model 5570 is a single, compact instrument for 
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wide x 16” deep 
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RANGE: | Ocycle* yracy (short term: 1 
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ACCURACY: \ 
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POWER REQUIREMENTS: \ \ 
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hp, and speed at full load, 1400 rpm; 
for the 1.5-in. stack, 2.3 amp, “4 hp, 
and a speed at full load of 1400 rpm; 
and for the 2-in. stack, 3.2 amp, 1 
hp, and a speed at full load of 1400 


rpm. Electric Motor Corp., Div. of 


Howard Industries, Inc., 1760 State 
St., Racine, Wis. 
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FLUID COUPLING 


Use of new fluid coupling makes pos- 
sible conversion of any standard motor 
to a fluid drive motor. Utilizing sili- 
cone fluids, and said to operate on a 
new principle, coupling is compact, 
trouble-proof, and leak-proof. With a 
diameter no larger than that of a 
standard motor, coupling adds % in. 
in length to the motor. Unit is fur- 
nished with flexible coupling for use 





with a driven shaft, or a V-belt pulley. 
Applications include conveyors, looms, 
printing presses and other machinery. 
Coupling is said to provide smooth 
acceleration of inertia loads and to 
prevent overload of motor or machin- 
ery. It is available with ratings rang- 
ing from %4 hp to 4 hp at 1800 rpm. 
L. & A. Industries, Box 577, Norwalk, 
Calif. 

rcle No. 21, Reader Inquiry Facility, page 
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MINIATURE SLIDE SWITCH 


Double-pole, double-throw slide switch 
rated at 0.5 amp at 125 volts com- 
bines improved snap action with small 
size for instruments and similar equip- 
ment. Only 1% in. long by “32 in. 
wide by "42 in. deep, switch provides 
DPDT switching action in smaller 
size but has the same mounting cen- 
ters as the conventional line of SPDT 
switches. Switch is available either 
with (Type SS-50) or without (Type 
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*Friction Drive (12” Dia.) 


*Vent Tube (6” long) 


*FRICTION DRIVE—Must withstand hard wear. Parts fur- 
nished to customer by previous sources were unsatisfactory 
in appearance and service. PARKER compound and precision 
molding solved the problem. 


*VENT TUBE—Used in a battery. New PARKER process 
makes possible accurate molding of this difficult part. 
PARKER compound gives unusually long life under rugged 
conditions. 


for extreme temperature and atmospheric conditions 


° 

©® for service with special fuels and lubricants 
© for service with acids or gases 

© and to meet exacting tolerance specifications 


If your molded rubber parts must meet really rough resistance 
requirements and yet provide a long, trouble-free life, it will pay 
you to discuss your problem with the PARKER Rubber Engineer. 
PARKER can formulate a compound that will solve your specific 
problem and mold it to your specifications, in nearly any shape, 
particularly in smaller sizes, and to exacting dimensional tolerances. 

PARKER—leading manufacturer of synthetic rubber O-rings— 
has had years of experience in developing special-purpose rubber 
parts for the automotive, electrical appliance and other industries. 
So, if you need custom molded rubber parts for tough service con- 


ditions, mail the coupon today. 


I). t os ae, ‘" 


f RUBBER PRODUCTS DIVISION 


THE PARKER APPLIANCE COMPANY 
17325 EUCLID AVENUE + CLEVELAND 12, OHIO 
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The PARKER Rubber Engineer can help you with 


Custom Molded 
Rubber Parts 


like 
these: 


EXCLUSIVE NEW TECHNIQUES — PARKER 
offers newly perfected, low-cost, high- 
production processes and molding meth- 
ods which make possible greater values 
in superior custom molded rubber parts. 
Investigate this PARKER service today! 


PARKER Rubber Products Division 
The PARKER Appliance Company 
17325 Euclid Avenue, Cleveland 12, Ohio 


(] Please send information on Custom Molded Rubber Parts. 
["] Please have PARKER Rubber Engineer call on me. 


DOIN neice ag ieee 
COMPANY. 
ADORES$ 


Gi iicinnicsnenehididiosenbrsaieiig ae 





193 













Reuland motors 




























FIT INTO 
YOUR PICTURE? 





(cut-away 
view) 


FLUID-SHAFT MOTOR 


Provides smooth acceleration 
of heavy loads. More compact 
than separate motor and fluid 
coupling. Perfect alignment! 
Thousands in use on cranes, 
mixers, centrifugals, etc. 


‘ 


y 
FLUID-SHAFT MOTOREDUCER 


This Fluid-Shaft motor and 
gear reducer combination con- 
verts the motor’s conventional 
high speed into a slow speed, 
smooth starting, compact unit. 
Ideal for car pullers, conveyors, 
dryers, etc. 








MAGNETIC BRAKE 


The only brake that permits 
the use of TWO output shafts 
per motor. When desired, the 
motor shaft can be extended 
right through! Only 6 major 
parts...no levers or linkage... 
self adjusting ... half usual 
length! 





Write for new engineering 
folder on these and other 
exclusive Reuland Products... 
industrial units designed to 

fill the needs of the nation’s leading 
equipment manufacturers! 


<GE> REULAND 


ELECTRIC COMPANY 
Alhombra, Calif. Representatives in all principal cities 


FIRST IN QUALITY ... FIRST IN DESIGN 
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SS-150) UL approval. Features in- 
clude separate indenting for each pole, 
which assures positive snap action. A 
special fiber-surface laminated bake- 
lite base reduces arc tracking and in- 
creases the safety factor. Where high 
leakage resistanc btween contacts and 
case is required, switches can be sup- 
plied with a special bakelite base ma- 
terial. Electronic Component Div., 
Stackpole Carbon Co., St. Mary’s, Pa. 
“ircle No. 22, Reader Inquit ity 


page 233. 


MINIATURE SERVO MOTORS 
Precision servo motors are approxi- 
mately 1 in. in diam and slightly over 
1 in. in length. They are available for 
frequencies varying from 60 to 400 
cycles, and in 2, 4, or 8 pole construc- 
tion. Stall torque ranges from 0.25 to 
0.35-0z-in. Output shaft can be sup- 





plied to suit, with or without integral 
pinion. Precision required in these 
motors involves tolerances as small as 
+-0.0001 in. Motors can be supplied 
to meet military specifications with 
regard to humidity, temperature, vi- 
bration and altitude. G-M_ Labora- 
tories Inc., 4300 North Knox Ave., 
Chicago 41. 
rcle No. 23, Reader Inquiry F 


CONTROL CIRCUIT 
TRANSFORMERS 


Three more sizes—30 va, 50 va, and 
150 va—have been added to a line of 
control circuit transformers. Feature 
is the superior voltage regulation pro- 
vided in lower power factor circuits 
when the momentary overload caused 
by high inrush current is encountered. 
Firmly anchored screw type terminals 
eliminate the need for terminal boards. 
Coil leads are soldered to the termi- 
nals and taped to the coil in the wind- 












& 
® 
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a Variety 


of Materials 


Accurately, Easily, Quickly 
with a DI-ACRO* BENDER 


Simple and complex bends can be 
formed and duplicated in many duc- 
tile materials with a versatile Di-Acro 
Bender. Bending capacity of the five 
hand operated models ranges from! ‘” 
wire to 1” round mild steel bar. Man: 
accessories are available for bending 
various materials and shapes. The Di- 
Acro Bender can be delivered com- 
pletely tooled for most forming require- 
ments in solid materials and tubing. 


*Pronounced Die-ack-ro 
















DI-ACRO 
HYDRA-POWER 
BENDER 


A universal hydraulically operated bend- 
ing machine that is equally as flexible as 
hand operated machine. Di-Acro Hydra- 
Power Benders are especially designed 
for those long runs and heavy bending 
operations which are impractical for 
manually operated equipment. 





WANT MORE INFORMATION? 
Send for New 32-Page Catalog 





Gives complete details on 
hand and power operated Di- 
Acro Benders, Brakes, 
Notchers, Punch Presses, Rod 
Parters, Rollers and Shears. 
Send for your copy today 
there's no obligation. 











Creators of 


“DIE-LESS 
DUPLICATING" 


O’NEIL-IRWIN 


MFG. CO. 
309 8th Avenue 
Lake City, Minn. 
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from the House of FERRO 
5 ANSWERS 


that solve a common problem 


Is yours a problem of providing a specific heating 
result... at a minimum of cost and experimental 
expense? Then... The House of Ferro can help 
you— give you a unit designed and built specifically 
for your product. 

Take the unit in an electric clothes dryer, most 
of which are made by Ferro. One specific need—to 
dry clothes thoroughly, quickly. Five completely 
different units are now produced to give the best 
result . . . designed and built at a lower unit cost! 

That’s our formula. ..to solve the specific prob- 
lem and save you time, trouble and money—plus 
improving your product. 

Ferro engineers bring their special know-how in 
heat patterns, losses and good design to your spe- 
cific heat problem. They offer expert counsel on 
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wattages and controls—help you get results you 
want—economically. 

You get long life and dependability in every 
Ferro heating unit. We use only top grade Nichrome* 
resistance wire and steatite insulators. Ferro units 
“breathe”... expand and contract through count- 
less heat cycles without distortion, the result of our 
exclusive construction. The frame is pierced and 
each crossbar is crimped solidly in position. Weld- 
ing is held to a minimum. 

So, for the right solution to your unit design 
problems, call on Ferro. Let us assume your pro- 
duction line, or field problems in advance, for 
the best answer at the lowest cost. Write today 
for complete information on your electric heat 
or heat control problems. 

*Reg. T. M. D. H. Co. 


KIRKLAND, ILLINOIS 





FERRO ELECTRIC PRODUCTS, INC. 
Ct Iubtidiay yf, Jer Coyoridton 








keeping fabrics 
‘fon the move”’ 


in Hunter Piece Dye Machines 


The large yardage of cottons, rayons, synthetics, woolens or 
worsteds accommodated by Hunter Piece Dye Machines — 
in one, continuous operation — involves thousands of dollars 
per batch. 

Should the movement of cloth over the reel be interrupted, 
allowing the material to remain stationary in the dye liquor 
for an appreciable time, the ruined fabric would obviously 
involve a major loss. 

As a safeguard against such failure, James Hunter Machine 
Company, the manufacturer, takes every precaution to insure 
the dependability of its transmission. The reel which carries 
the cloth in its Model A and Model S Dye Kettles is motor- 
driven through a Winsmith Type B, single reduction, worm 
gear reducer. “The Winsmith Reducer was selected for its 
dependability,” say Hunter engineers. “Our experience with 
them is such that a change has never been warranted.” Like- 
wise, Winsmith reducers are used on Hunter Single Apron 
Dryers and Sample Dye Kettles. 


The advantages of Winsmith Speed Reducers for any appli- 
cations within the 1/100 to 85 hp range, in ratios from 1.1:1 
to 50,000:1, have made them a distinct preference. Make sure 
you afte acquainted with the complete, fully standardized 
Winsmith line of worm, helical and patented differential gear 
designs. Request Catalog 148. 


WINSMITH, INC. 
18 EATON ST. 


Springville (Erie County), N. Y. 








ing operation, to prevent breaking of 
the leads when the transformer is sub- 
ject to vibration. Slotted mounting 
lugs simplify installation. A terminal 
indicating nameplate is permanently 
attached to each transformer to sim- 
plify wiring. Transformers are espe- 
cially suited for control panels where 
space is at a premium. Shipment from 





stock can be made for the 30-va, 50- 
va and 150-va sizes, with a primary 
voltage of 230-460 volts, secondary 
voltage of 115, for use in 50-60 cycle 
circuits; 250 va to 10 kva models can 
be obtained from stock. Hevi-Duty 
Electric Co., 4210 Highland Ave., 
Milwaukee 1, Wis. 

e No. 24, Reader Inquir 
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CLOSE-COUPLED 
CENTRIFUGAL PUMP 


Compact centrifugal pump, designat- 
ed Fig 3642, was designed for air con- 
ditioning requirements, but has many 
other industrial applications. Pump 
delivers up to 110 gpm and operates 
at heads up to 110 ft. Electric drive 
motors range in ratings from % to 2 
hp. Discharge outlets are tapped to 
accommodate 1 or 1%-in. pipe. Mo- 
tor and pump form a single complete 
unit installed by bolting the unit down 
and connecting the piping and power. 
The suction-type impeller is stati- 





cally balanced for smooth operation. 
It is threaded directly on the extended 
motor shaft, and in addition is secured 
b ya stainless steel jam nut. The cas- 
ing of the pump is vertically split for 
inspection and maintenance without 
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ways to save 
on assembly costs 





Qu ic K. LOC K For fastening removable access 


doors and panels. Because of its ease of installation, QUICK-LOCK 
is ideal for assembling removable panels. A 90° turn locks it in 
place. Stud is self-ejecting when unlocked; visual inspection shows 
whether fastener is locked. Spring loading takes initial load; solid 


supports carry increased load. Available in a wide range of sizes. 





SPRING-LOCK One-piece fastener for blind 


holes has load-carrying steel spring wire. Spring steel arms lock 








t fastener securely, prevent loosening under vibration. SPRING-LOCK 
will work with varying panel thicknesses, locks with a twist of the 
wrist. SPRING-LOCK is now available in high-impact plastic. The 
molded design permits heads to be made in various shapes for re- 
frigerator shelf supports, washer knobs, brackets. Available in a 
. i i oussp 3 wide variety of shapes and sizes, and also in custom designs. 
. 
y 
) . 7 
Kr ROTO-LOCK Serrated, tapered cam is engaged 
: E ie by formed lug as fastener is locked. Cam action draws panels to- 
. ke gether tightly, insures locking even under conditions of misalign- 
. ment. Opens easily for demounting. ROTO-LOCK carries heavy ten- 
2 sion and shear loads; can be used for air and water-tight seals; 
T, | recesses completely into panels. Solidly built without springs or 
ti- delicate mechanical parts, unaffected by arctic temperatures or 
t field service. 
Simmons Fasteners are widely used in refrigerators, washing ma- 
chines, electrical equipment, electronic assemblies, prefabricated 
portable shelters, coolers, demountable furniture. Every Simmons 
Fastener is a service-proved design with a long record of assembly- 
cost saving in many industries. - 
If you are interested in cutting your costs, turn to Simmons Fas- S | Mm mM O a] S 
- | teners—the fasteners with uses unlimited. Write for samples and 
. catalogs today. QUICK-LOCK 
ec 
s- SIMMONS FASTENER CORPORATION | S?ShteeteES 
a 1752 NORTH BROADWAY, ALBANY 1, NEW YORK ROTO-LOCK 
iC APRIL 1953 
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GARLOCK BITAN Leather Cups, GARLOCK CHEVRON GARLOCK GUARDIAN 
Packings and Gaskets Hydraulic Packings Asbestos-metallic Gasket 





. me 
ARIS fy 


GARLOCK KLOZURE Oil and GARLOCK LATTICE-BRAID Rod 
Grease Seals for Bearings and Shaft Packings 


BITAN* 

<I CHEVRON: 

“|~ GUARDIAN* 
KLOZURE* 
LATTICE-BRAID* 





These familiar brand names are registered trade-marks 
belonging to The Garlock Packing Company. They are 
never to be used as generic terms to designate types of 
products and are properly used only to denote products 
manufactured by Garlock. 


BITAN Leather Packings, CHEVRON  Packings, 
GUARDIAN Gaskets, KLOZURE Oil Seals and 


*Trade-Mark 


Reg. U.S. Pat. Off. LATTICE-BRAID Packings are all exclusive prod- 
. ucts of Garlock’s own factories. So, wherever you see 

i these trade-marks you can be sure that the products 

/7 oN with which they are used are of proper design and are 
Le \ manufactured to the highest quality standards. They 


eg will give you long, dependable service. 
® 


Branch Offices in Principal Cities 
THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


® PACKINGS, GASKETS, OIL SEALS, 


AR LO CK MECHANICAL SEALS, 


RUBBER EXPANSION JOINTS 
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disturbing piping connections. The dis- 
charge nozzle can be turned to any 
one of eight positions. The pump has 
a mechanical seal which is protected 
from running dry once the pump is 
primed, and which prevents leakage. 
It does not bind the shaft, does not 
require adjustment, and is easily re- 
placeable. Permanent alignment of 
the motor and pump are assured by 
a machined end bracket on the motor 
which fits into a recessed lock on the 
adapter. Interchangeable parts make 
it possible to convert from one size 
to the other by changing only the 
impeller and casing. Goulds Pumps, 
Inc., Seneca Falls, N. Y. 
No. 25, | er Inquiry Facility 


JAN PLUGS 


Designed for industrial and mili- 
tary applications, No. 480 Littel-Plug 
features a one-piece tip rod which is 
assembled together with the sleeve. 
dead ring, and ring sleeve into the 
mold as inserts. This provides a fin- 
ished plug with complete continuity 
of thermoplastic insulation between 
all the metal parts of the plug. De- 





sign and material are in accordance 
with JAN-P-642. Plug is a 3 conduc- 
tor type with an 0.2065-in. diam 
sleeve, and mates with such jacks as 
JAN type JJ-033. It is furnished with 
3 tinned terminals fastened by screws. 
The JAN designation (PJ-068) is hot- 
stamped on shell and filled with white. 
Switchcraft, Inc:, 1324 N. Halsted St., 
Chicago 22. 

Circle No. 26, R nquiry Facility, page 233 


MINIATURE BLOWERS 


Developed primarily for cooling in- 
dustrial and airborne electronic equip- 
ment, new series of miniature blow- 
ers feature a scroll which directs the 
flow of air produced by the enclosed 
blower wheel, and a back plate. They 
are available at present in 4 sizes: 1%, 
2, 24%, 3. These numbers indicate the 
diameter of the blower wheel. Mold- 
ed from a new alkyd plastics material 
which is reinforced with fibrous glass, 
the scrolls have high-impact strength 


ELECTRICAL MANUFACTURING 
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CL advantages 






Oo Insulation completely protected 


| against air and moisture 


No insulating liquids to 





VACUUM-PRESSURE PROCESS ADDS YEARS TO INSTRU- maintain 


MENT TRANSFORMER LIFE. In the chamber shown above, 
Allis-Chalmers vacuum-pressure compound-filling proc- 
ess makes the core and coil assembly and its insulation 
a solid, compact unit within its case. As a result, insula- 
tion is completely protected against outside air and 
moisture. High dielectric strength is assured. And trans- 
former maintenance is greatly reduced. 


No leakage — simplified stor- 
1 age and handling 


oO High dielectric strength 


HERE'S HOW IT'S DONE ' 
Two steps do the job. First, a combina- 
tion of high vacuum and heat drive mois- 
ture from the core and coil assembly. 
Then, while the vacuum is maintained, 
the case is filled with hot compound 
which is chemically stable and free of 
absorbed gases and impurities. This draws 
hot compound into the innermost parts 
of the assembly, preventing local ioniza- 
tion and extending normal insulation life., 


ELIMINATES PERIODIC TESTING 
Since compound-filling eliminates insu- 
Jating liquids, periodic inspections can be 
reduced. There is no need for filtering or 
testing liquids. Storage and handling are 
simplified because there is nothing to leak 





. if Outdoor current trans- Indoor potential trans- Outdoor potential trans- 
out. It is easy to see why you or nemay formers, Type KO, rated formers, Type PD, rated formers, Type PWD, rated 
and trouble. Why not call your nearby up to 15 kv and 1800 up to 14,400 volts, 200 up to 15 kv, 200 vo. 
A-C district office today and get more omp. va, fused or unfused. 
information. Or write Allis-Chalmers, A-3978 


Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS & 
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plaskon alkyd 420 forms another 
“first” handed to our customers 


Highly significant to all industries—doubly so to 

the automotive industry —are the unique applications of 
Plaskon Alkyd by PRP which are pictured here. The 
resulting distributor cap and rotor parts represent the 
tics Me aS eMail Mul lieliil-mealulSel til Mee 
field long limited to phenolics. Advantages gained 

by its outstanding dimensional stability and 

elailola del-)(-Moletae Sit tied Melee t-) eet S ale (Tate 


OTe Ma lliC-S am Solel etiam lial Lolth eet Teel teed 

ways to improve product performance and value—for 
pioneering this newest application of versatile Plaskon 
Alkyd. PRP mass-produces these pieces on specialized 
high-speed presses, maintaining extremely close 
tolerances .. . and exceptionally low costs. Our 

plane is ready now to speed you here for a 

review of our facilities and abilities to 

satisfy your specific requirements. 


when you look for plastic moldings, 
look first to 

at Mad em ay 

Urbana, Ohio 


and excellent dimensional stability, 
making possible thinner wall shells. 
The material also has a low water 
absorption rate, good electrical prop- 
erties and will not support combus- 
tion. Under actual laboratory test, 
scrolls instant temperature changes 
from —55 to +125 C, without craz- 
ing or being damaged in any way. 
The blower wheels are aluminum or 
cadmium-plated. Wheel hubs are fur- 


nished in any standard bore. The 
blowers are driven by miniature 400- 
cycle or variable-frequency electric 
motors, which are also built to with- 
stand severe temperature changes. 
Electroflow Pumps Inc., 4811 Ana- 
heim-Telegraph Rd., Los Angeles 22, 
Calif. 
e No. 27, Reader | 


RADIAL BEARINGS 

New line of precision ground radial 
bearings, designated the C Series, is 
of the solid race type with ball re- 
tainers. They are made in inch di- 
mensions which correspond to estab- 
lished light-duty inch standard sizes. 
Bearings are designed for light-duty 
radial, thrust or combined load ap- 
plications and speeds of approximate- 
ly 5000 rpm maximum. C Series bear- 
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EVENLY. 


SMALL TOROIDAL COILS 
AT HIGH SPEEDS 
WITH MINIMUM WIRE BREAKAGE 


The MICAFIL Model RW-0 Toroidal Coil 
Winder automatically winds toroidal coils 
continuously around 360° and sector coils 
from 30° to 270°. To produce smooth, even 
layers of wire, the winder is adjusted easily 
to wind any wire size between 26 and 44 
AWG and to obtain the proper pitch. Wind- 
ing direction can be changed and feeds can 
be adjusted while machine is in operation. 


SPIRALING DEVICE — Device winds spirals for shuttle 
loads—in advance .. . Newly developed to permit con- 


tinuous operation of Coil Winder ... Winds to pre- 
determined lengths. 


ie CAPACITY SHUTTLES — Made in four different ring diameters to 
Coil Sizes We accommodate range of spiraled wire sizes... Larger 
ee eee ae ars a” wire capacities... More than one coil can be wound with 
ioe  .. 4n single loading ... Changed within 30 seconds... Loaded 
Wire Sizes ..........26t044AWG  iniess thana minute. 
_ Winding Speed— aaa ACCURATE TURNS COUNTER — Preset for required num- 
oo a os. ME ‘pm ber of turns ... Automatically stops winder when turn 
uttle Capacity— : 
according to wire size . . . 60 to 800 feet count is reached. 


MICAFIL Toroidal Coil Winders are made 
in three larger sizes for winding coils up to 
8” O.D. and with 10 AWG Wire. 


COSA CORPORATION jrscesncstess 


405 Lexington Ave.,New York17 | Bench ae 
IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highway, Detroit 35, Mich. 


Let Cosa Engineers study and etatht the 


winder for your needs. Or, write for Literature. 
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Size: 
11" x 5" x ” 
8% Pounds 


Pepto 
INDUSTRIAL | | |) 
ICKETSCODE 
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ANOTHER EXAMPLE a, PIONEERING. 


The INDUSTRIAL POCKETSCOPE, model 
$-11-A, has become America’s most popular DC 
coupled oscilloscope because of its small size, light 
weight, and unique flexibility. This compact in- 
strument has identical vertical and horizontal 
amplifiers which permit the observation of low 
frequency repetitive phenomena, while simul- 
taneously eliminating undesirable trace bounce. 
Each amplifier sensitivity is 0.1 Volt rms/inch. 
The frequency responses are likewise identical, 
within —2 db from DC to 200 KC. Their total 
undistorted outputs permit effective trace expan- 
sion of twice the screen diameter. The internal 


sweep generator is continuously variable from 3 
cycles to 50 KC and can be synchronized from 
positive going signals. Return trace blanking Is 
optional. Intensity modulation is accomplished by 
connecting either directly to the grid of the three- 
inch cathode ray tube or thru an amplifier having 
a gain of approximately 10 and a flat response to 
500 KC. Direct intensity modulation threshold 
voltage is approximately 1 volt rms. Additional 
provisions for direct access to all the deflection 
plates, the second anode, and the amplifier output 
terminals extend the usefulness of the S$-11-A 
many fold. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
“CABLE ADDRESS: POKETSCOPE 










WATERMAN PRODUCTS 
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WATERMAN PRODUCTS INCLUDE 


$-4-A SAR PULSESCOPE® 
$-5-A LAB PULSESCOPE 
$-12-B JANized RAKSCOPE® 


$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
S-15-A TWIN TUBE POCKETSCOPE 





_ Alse RAYONIC® Cathode 
Roy Tubes and Other 
Associated canes 


Ct lie 










ings are produced with ground and 
polished raceways and _ incorporate 
chrome alloy balls; they can be ob- 
tained without shields, single shielded, 
or double shielded. The Nice Ball 
Bearing Co., 30th & Hunting Park 
Ave., Nicetown, Pailadelphia, Pa. 

rcle No. 28, Reader Inquiry Facility, page 233 


SHAFT SEAL 


All-purpose mechanical seal, known 
as Type 19, is said to provide life- 
time performance in rotary shaft ap- 
plications. Special beveled cones made 
of Teflon (Du Pont Trademark for 
tetrafluoroethylene resin) are utilized 
as the flexible member. This adapts 


the seal for: services involving water, 


< 


CONES OF TEFLON 





oil, corrosives or acids; 
from —100 to 450 F; 
pressures to 200 psi; and high shaft 
speeds. A packaged type unit, Type 
19 is presently available in sizes to fit 
shaft diameters of %, 38, 4%, % and 34 
in. Seal can be obtained in bronze, 
stainless steel, etc., to meet require- 
ments. Crane Packing Co., 1800 Cuy- 
ler Ave., cman 3 13. 

Circle No. 29, Ré r 
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FERRO-RESONANT FLIP-FLOP 


Requiring only 43 cu in. of mounting 
space, Model 133  Ferro-Resonant 
flip-flop was developed as a vacuum- 
tube replacement for various count- 
ing, scaling and storage applications. 
It has the long life, low power re- 
quirements, and low heat dissipation 
of the saturable reactor and is rela- 
tively inexpensive. Model 133 will 


| operate on a fraction of the power 


needed by a vacuum tube of com- 
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American felt TREATMENTS 


GREATLY EXPAND FE 


ents that can be given 


the usefulnes 
antages. Especia 


his list of the treatm 


see t : 
Just dously increase 


They tremen 
new and add 
American may be 
with either your P! 
ring materia 


the ans 


enginee 
It can be ha l 
fications. Americans 
collaborate with your en 
on your comp 


TREATMENT INDEX 

No. 1 Starch Base 

No. 2 Starch Base 

No. 3 Starch Base 

No. 4 Starch Base 

No. 5 Starch Base 

Starch Base 

Synthetic or Natural Resin 
Emulsions 


Asphalt — Water Dispersed 


Graphite — Water Dispersed 

Paraffin — Petrolatum 
(Cut Parts Only) 

Paraffin — Graphite - Petrolatum 
(Cut Parts Only) 

Wax — Bee's - Carnarba - 
Candelilla - Paraffin 
(Cut Parts Only) 

Natural Latex 

Hycar Latex 

Neoprene Latex 

Buna-S Latex 

Flame Resistance 


Fungi Resistance 
Flame and Fungi Resistance 


Water Resistance 
Moisture - Fungi Resistance 


Vermin Resistance 


Moth Resistance 


Hycar Sheeting 
Neoprene Sheeting 
Buna-S Sheeting 

Hycar Rubber Vistex 
Natural Rubber Vistex 
Neoprene Rubber Vistex 
Buna-S Rubber Vistex 


Aluminum Foil 


Latex Rubber Surface Coating 
(One or Both Sides) 


Rubber and Starch Sizing 
Coating 


ae 
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TREATMENT 
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LT’S FUNCTIONS 


to felt by American. 
ivi it 

‘ alue of felt, givin 
— re treated felt from 
oblems associated 


duct. Remember that felt — 
as accurately aS any other. 
your exact spec!- 
ment will gladly 
tion men. Write 


ore of your pr 
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pecial Felt Treatments. 


Felt “Treatment Selection Chart 


SIZING IMPREGNATIONS 


DESCRIPTION 
Slight Stiffening 
Medium Stiffening 
Stiff Size 
Extra Stiff Size 
Double Stiff Size 
5% to 30% Dry Solids 
5% tou 30% Dry Solids 


IMPREGNATIONS 
Weather Sealing 


Lubrication 
Waterproof Sealing - Lubrication 
Packing - Lubrication 


Blocking - Sealing 


5% to 100% Dry Solids 
Flexible Stiffening, and 
strengthening 


Felt treated to specification will 
not propagate a flame 

Will not support fungus growth 

Will not support Fungus Growth— 
Will not propagate a Flame 

Minimum Water Absorption 

Treated to Government Specifica- 
tion—Felt has Minimum Water 
Absorption and Will Not Sup- 
port Fungus Growth 

Felt non-attractive to insects 


Resistant to carpet beetle larvae 
ravage 
LAMINATIONS 


1/32” T and 1/64” T Impervious 
Septums Laminated to all Felt 
Densities 


A Sheet, Laminated, Felt Base 


Packing, Sealing and Gasketing 
Material ( 


Laminated to Pad Felts or Special 
“K” Felt 


COATINGS 


Reinforcement, non-skid 


Stiff Reinforcement 


































































TYPICAL USE 
Coat Front Felts 
Shoe, Tongue, and Pennant Felts 
Millinery, Furrier, and Heel Pads 
Hat Brims 
Carnival Hats 
Stiffening 
Permanent Stiffening —Pre-Form 
Molding 


Cowl Seals — Anti-Squeak 
Chassis Strips 

Anti-Friction Lubricating Pads — 
Washers — Oil Seals 

Float Valve Plunger Washers — 
Needle Lubricating Pads 

Marine Stuffing Box Washers 


Polishing Laps — Waterproofing 


Backing Felts, Cushioning 
Type of Latex used dependent on 
conditions of use 


Aircraft and decorative felts, 
Clothes Dryer Felt 

As required by conditions of use 

Felts for Acoustical and Thermal 
Insulation 

Weatherstripping 

Tropicalization 


Musical or Scientific Instruments, 
Case Lining Felt 

Musical or Scientific Instruments, 
Case Lining Felt 


Oil or Water Seals, The Impervi- 
ous Rubber Sheeting Functions 
As a Positive Dam 

Fuel Pump Packing Washers, 
Mechanical Seals for Corrosive 
Liquids, Oil Wipers, Shock 
Absorber Packing 

Refiectant, Acoustical and 
Thermal Insulating Blankets 


Reinforce low grade pad felts, 
non-skid typewriter pads, 
non-skid chair pads 

Window Channel Felt 
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at a price you can 
heel a) 


Practically non-breakable, Dura- 
kool Pre-set Timer Relays have 
more than proved themselves on 
the roughest and toughest: jobs 
that could be found. Year by 
year, their use increases in sensa- 
tional fashion. 

Controlled time available from 
«15 to 20.0 seconds in either nor- 
mally open or normally closed 
actions, 3 to 4 week delivery. No 
waiting. Your production schedule 
is met. 


See telephone directory for local dis- 
tributor or write 


Indiana 


DURAKOOL, 





INC., Elkhart, 





Durakool *: 


THINK OF 


ALLMETAL 


FOR THE 
aS) 


STAINLESS 
We F 
FASTENERS 


FOR QUALITY 
AND DELIVERY 


Complete facilities un- 
der one roof assures 
controlled quality and 
immediate delivery. 
Standard and ‘’AN’ 
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MAN UE A Goa CAS SINCE 


PRE-SET, TAMPER-PROOF 
TIMING 














No false contacts 


Quiet in operation 







or breaking of circuit 
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RINLESS... 


ALLMETAL, Special- 
ists in Stainless, 
Produce Stainless 
Products Exclusively 


+ tte ge 
Catalog B 
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Eliminates double contacting be 
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| COMPANY, INC. 
NEW YORK 13,N.Y. 


parable output, and can deliver more 
than 90 per cent of the input energy 
as usable output, since copper and 
core loss are the only source of power 
consumption. The use of non-dissi- 
pating reactive elements virtually 
eliminates the problem of heat dissi- 
pation. Other features includes oper- 
ation at frequencies up to 100 ke, 
high power gain, immunity to high 
acceleration and shock, and the abil- 
ity to withstand wide temperature, 
humidity, and pressure changes. Com- 
puter Research Corp., 3348 West El 
Segundo Blvd., Hawthorne, Calif. 
e No. 30, Reader Inquiry Facility, 1 


HIGH-VOLTAGE CAPACITORS 


Line of high-voltage disk Ceramicon 
capacitors is said to provide the small- 
est capacitor available for a given volt- 
age and capacitance. Standard sizes 
in the new line are %8, 2, and %4 in. 
max diam. Capacitors have phenolic- 
dipped, vacuum wax impregnated 





| 


ase 628 


case insulation. Leads are No. 22 
tinned copper wire. Standard d-c 
working voltage ratings are 1000, 
1500, 2000, 3000, 5000, and 6000, 
with a dielectric strength test of twice 
the rated working voltage. Erie Re- 
sistor Corp., 644 W. 12 St., Erie, Pa. 


> No. 31, Reade r ty, page . 


HIGH-RESISTANT LAMINATE 


New phenolic paper-base material, 
called 11541 Textolite, is suitable for 
electronic component parts. Tests 
show it has an insulation resistance 
of 100,000 megohms min after 96 hr 
in 90 per cent relative humidity at 
35 C. This high resistance is said to 
have been achieved in the material 
with no sacrifice of the hot punching 
qualities and mechanical strength of 
conventional laminates. Laminate, 
which has good low-loss properties 
and high dielectric strength, is avail- 
able in sheets from 0.015 to 0.25 in. 
thick. General Electric Co., 1 Plastics 
Ave., Pittsfield, Mass. 
No. 32, 


ELECTRONIC TIMER 

Type 30HLI1 is an automatic timer 
for intervals from %0 sec to four min. 
It provides four basic types of tim- 


ELECTRICAL MANUFACTURING 
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TORKRITE ... Clevelite EE Internally Threaded and Embossed Tubing 
ELIMINATES TORQUE AND STRIPPING PROBLEMS! 


A few of many 
ADVANTAGES: 


TORKRITE’S re-cycling ability is 
unmatched. 


After a maximum diameter core has 
been re-cycled in a given form a 
reasonable number of times, a mini- 
mum diameter core can be inserted 
and measured at 1” oz. approx. 


TORKRITE has no hole nor per- 
forations through the tube wall. 
This eliminates possibility of cement 
leakage locking the cores. 


TORKRITE allows use of lower 
torque as it is completely inde- 
pendent of stripping pressure. 


With TORKRITE torque does not 
increase after winding, as_ the 
heavier wall will not tend to col- 
lapse and bind the core. 


Available in lengths 34” to 313” 
to fit a %-28 core. 
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Another new member 


of the CLEVELITE family 


Torkrite Tubing in foreground, 
enlarged to show detoil. 


Electronic engineers find that TORKRITE, this newly designed 
and constructed Coil Form, has definite advantages over all 
other types requiring the use of threaded cores. 


TORKRITE is one of the many items of CLEVELITE ... a 
complete line of tubing for coil forms, collars, bushings, 
spacers, tubes and other items. 


CLEVELITE has long been giving continuous satisfaction be- 
cause of its dependable performance, uniformity and close 
tolerances. 


Consult our Research and Engineering Laboratory. It is at 
your service. 


WHY PAY MORE? FOR THE BEST... CALL CLEVELAND! 


* Reg. U. S. Pat. Off. 


UeCLEVELAND CONTAINERG! 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.V,, Jomesburg,N.J. FSS 
ABRASIVE DIVISION at Cleveland, Ohio . 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 











REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. 2. 
NEW ENGLAND _&. S. PETTIGREW & CO., 62 LA SALLE RD, WEST HARTFORD, CONN. : 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N AAVENSWOOD AVE, CHICAGO 4 
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HOOVER HONED RACEWAY o 






Honed Racewoys, 
exclusive Hoover 
Construction. 






Micro-lapped Chrome 
Stee! Balls Accuracy 
within .000025” 


| 


Balanced Retainers 





























Husky Deep 
Groove. High } 
Carbon Chrome 
Steel. Perfectly 
Balanced 
Raceways. 


' 
~ HOOVER HONED. Hoover 
Honed magnified 
OOM lt mer mrt t-M-S cal th 2 1b] 


in Hoover Ball Bearings. 


raceways 


POLISHED. Pol- 
ished raceway 
surface magnified 
OOM teres 1. 
other ball 
bearings. 


a 


load capacity 
ig quietness 





HOOVER BALL AND BEARING CO. 
Ann Arbor, Michigan 


ing: interval, delayed action, auto- 
matic repeat, and programming, as 
well as variations of these four funda- 
mental types. Any of these timing 
combinations may be _ utilized by 
changing external connections to the 
terminal board. Design features a basic 
electronic circuit which is self-com- 
pensating for changes in line voltage; 





replacement of the electron tube does 
not alter the original 2 per cent limit 
of accuracy. Even low line voltages 
do not affect the timer’s operation. 
Type 30HLI1 contains only one elec- 
tron tube and one relay. Power con- 
sumption is 25 watts. A 115- or 230- 
volt, 50-60 cycle supply is required. 
Photoswitch Inc., 77 Broadway, Cam- 
bridge 42, Mass. 


No. 33, er f ty, page 
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THERMISTOR 


High-resistance Veco thermistor, 
which is sealed in a glass rod, has a 
temperature coefficient of —7 per cent 
deg C at 0 deg C. Its resistance at 
0 deg C is 60 megohms and drops to 





\ 
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3 megohms at 50 deg C. Applications 
include making the period of elec- 
tronic R-C timing circuits independ- 
ent of changes in ambient tempera- 





ture. Victory Engineering Corp., 
Springfield Rd., Union, N. J. 
No. 34, Reader Inquiry Facility, page 233 


PLANETARY GEAR REDUCER 
Planetary gear reducer is designed for 
direct mounting on either a “oo0-hp or 
a ‘4o-hp Motor-Mite permanent-mag- 
net d-c motor. Gear reducer is avail- 
able in eighteen different ratios be- 
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To meet the strictest requirements of both 
Government and Industry, specify 






Precision made, easy to handle, easy to assemble — the 
tapered shape shows polarity at a glance! Make Radio 
Receptor Germanium Diodes your first choice in the large 
variety of electronic circuits where JAN types are a must. 


ey" TYPICAL USES 
COMPUTOR CIRCUITS MODULATORS 
CLAMPING CIRCUITS NOISE ELIMINATORS 
RF DETECTORS CLIPPERS 


CONTROL CIRCUITS LEVEL SETTERS 
DETECTOR CIRCUIT DISCRIMINATORS RESTORER CIRCUITS 





-— — — we eee i 


seeeeoeevuseon eo oeoeeeos eens 


JAN TYPES - ALL VALUES MEASURED AT 25°C. 


CODE NO.| Min. Forward Max. Reverse “Average | tMinimum| Max. Cont. 
Current at Current Rectified Reverse Reverse 
1 Volt (MA) (Micro-Amperes) Current Volts Operating 
(MA Max.) Volts 


ta 


o—| 





50 @—-10V 
850 (@—50V 


| | Rectification efficiency: 35% minimum in 100 MC test circuit. 


CLAMPING CIRCUIT | 1N70 25 (@—10V 
2 : ’ 300 @—50V 











+ 
RR : * 
Pe ccccccvecceeccccccccs : 
ee * Average half wave rectified current at 60 CPS and 25°C. Consult 
H : — : us for ratings at other conditions. 
fe +For zero dynamic resistance. 
: v Radio Receptor Germanium Diodes may hold the answer 
: oo ~ to many of your problems. Our engineers will be glad 
2 i COUNTING RATE CIRCUIT  — to study your requirements and submit their recommen- 
‘ Bee ag 3 eed dations. Many other types, both standard and special, 
; Ma ee: Jan al are available . . . Write us! 
. Seletron ~~ RADIO RECEPTOR COMPANY, INC. 
D and Germanium —— 
rT Division Se RP Since 1922 in Radio and Electronics 
1. (2) SALES DEPT: 251 West 19th Street, New York 11, N. Y. » FACTORY: 84 North Sth Street, Brooklyn 11, N. Y. 
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Easy-reading K-24 Instruments 





Help you design revolutionary control systems 


Alert engineers often bring us new 
problems in instrumentation. 
They’ve hit on a new way to use 
electrical instruments to improve 
their operations. We’ve helped 
work out many problems likethese, 
and we would like to do this kind 
of thinking with you. 

The photograph above shows 
what can be done. This desk con- 
trols a pipeline booster station. 
These Westinghouse K-24 instru- 
ments are connected to special 
strain gauges and are calibrated 
in psi to show pressures in the stra- 
tegic parts of the pipeline system. 
This revolutionary arrangement 
eliminated the usual pressure tub- 
ing and permitted safer,centralized 
control of this station. 


Notice how much more readable 
these Westinghouse K-24 instru- 
ments are than the usual types— 
from sharp angles and from dis- 
tances. This is a big factor in 
modern control board design. And 
the smaller size and longer scales 
permit the designer to save space. 
A single operator can control more 


you can 6E SURE...1¢ iS 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 


ELECTRICAL MANUFACTURING 





processes because he can read the 
instruments from one place. 

Call in Westinghouse when you 
need instrumentation. And write 
now for booklet B-4695, “Getting 
A Full Measure”. Westinghouse 
Electric Corporation, Box 868, 
Pittsburgh 30, Pennsylvania. 

J-40429 
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This is the super-readable Westing- 
house Full-View K-24 instrument, a 
triumph of optical engineering. You 
can read it at sharp angles, and from 
far away. Glare, shadows and parallax 
are almost non-existent. 








tween 17.5 to 1 and 21,808 to 1. The 
torque will vary with the reduction 
up to a maximum continuous torque 
of 100 oz for the higher ratios. Back- 
lash is held to close limits. Where 
minimum space is available, it is said 
the planetary gear box can generally 
provide higher torques than a conven- 
tional spur gear reduction. The unit 
is furnished with gear train and mo- 
tor completely enclosed in one _in- 
tegral cover. All assemblies are heat- 
treated for maximum performance. 
The output shaft and last stage car- 
rier are made in one integral piece. 
Units can be supplied for most stand- 
ard d-c voltages. Globe Industries, 
Inc., 125 Sunrise Pl., Dayton 7, Ohio. 

rcle No. 35, Reader Inquiry Facility, page 233 


IMPULSE TRANSFORMER 
High-frequency relay, Type T, 
signed primarily for use in analog 
computers. Relay has a pull-in time 
of 120 microsec and a drop-out time 
of 100 microsec, enabling it to follow 
2500 cps; aperiodic to 1000 eps. In 
a typical application it has a life ex- 


is de- 





pectancy, following a run-in period of 
1 x 10° operations, of 5 x 10® oper- 
ations with a 0.75-ma contact load 
over a 6 month period without re- 
adjustment. Built to close tolerances, 
relay is said to be free from contact 
bounce. C. P. Clare & Co., 4719 West 
Sunnyside Ave., Chicago 30. 

Circle No. 36, Reader Inquiry Facility, page 233. 


ELAPSED TIME INDICATORS 


Running Time Indicators, Series ET-1, 
are now available in two models: 
ET-1A, which counts to 99,999 hours 
by hours; and ET-1B, which counts 
to 9,999.9 by tenths of hours. Utiliz- 
ing the Bristol Circle B motor, the in- 
dicators have a 2-in. diam by 2% in. 
depth. Units, which can be readily 
adapted for panel or unit mounting, 
operate on 115 volts 60 cycles, but 
can be altered for use with other 
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Turn your special fastening problems over to United-Carr 
and free your own design staff for full-time work on finished- 
product engineering. 


United-Carr’s engineering department is constantly at 
work, improving current DOT fasteners and designing entirely new 
fasteners to meet the changing needs of industry. 


Experience gained through working with the leading manufacturers of 
automobiles, aircraft, appliances and furniture as well as electronic appa- 
ratus ... enables us to bring an unusually wide variety of abilities and 
techniques to bear on your particular fastening problems. And, with 
complete facilities for volume production of metal fasteners and the 
assembly of metal to plastic and ceramic components, we are in a position 
to supply practically any fastening need. 


The fasteners and assemblies illustrated here are typical of thousands 
of special devices designed and manufactured by United-Carr and its 
subsidiaries. 


We urge you to call in your nearest United-Carr field engineer before your 
new designs crystallize. It is at this all-important planning stage that you can 
make most effective use of our special services. 


UNITED-CARR 


MAKERS OF FASTENERS 


UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS 
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Measure, Cut and Strip 
Insulated Wire 





sete cocina aac coolio Si aiIS: AaES 


on ARTOS 
Automatic MACHINES 





Does your production require cutting and stripping of insulated 
electric wire, cord, cable, etc.? 


You can produce finished leads much faster. ..as many as 3000 
per hour in 15-in. lengths...on this Artos Automatic Machine. 
Substantial savings are obtained over the best manual or semi- 
automatic methods. 


Operation is fully automatic—wire is taken from the reel, meas- 
ured, cut to length and stripped at one or both ends. Unskilled 
help can handle the machine. Set-up is easy for different wire 
types, cut lengths and stripped lengths. 


MODEL CS-6E CAPACITY 


Finished Pieces Per Hour—From 3000 
per hour up to 15 in. lengths to 500 
per hour in 64-97 in. lengths. 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 


Maximum Stripping Length—1!2 in. at from 1 in. to 60 ft., stripped lengths 


h : to 612 in. at one end and 812 in. at 
m4 (gremer stripped lengths are the other, wire from No. 12 to No. 


000 gauge, and up to 3600 pieces 
per hour. Ask for recommendations 
on your problems. 


Maximum Cutting Length—97 in. 


Minimum Cutting Length—2 in. (also 
as short as % in. under certain condi- 
tions). 





Types of Wire Handled—Practically @ 
all types of solid or stranded single ¥- 
conductor wires, parallel cord, heater 
cord, service cord, etc. 


Maximum Wire Size—No. 10 stranded 
or No. 12 solid. 


ARLOS 


WRITE FOR BULLETIN 


Get the complete story. 
Write for Bulletin 35-C 
on Artos Model CS-6 
machines. 


Automatic Wire Cutting and Stripping 

















voltages. Among their uses is the in- 
dication of hours of operation, facili- 
tating periodic lubrication and main- 
tenance. Brstol Motor Div., Vocaline 
Co. of America, Inc., 80 Coulter St., 
Old Saybrook, Conn. 

rcle No. 37, Reader Inquiry Facility, page 233 


MINIATURE TUBE SOCKETS 

Subminiature tube sockets are avail- 
able in two styles: The rectangular 
type is available with 5, 6, 7, and 8 
pins, with contacts in two lengths for 
conventional and printed circuit ap- 
plications. The round style is available 
with or without saddle. Both sockets 
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are produced to industry standards 
and dimensions. Contacts are of beryl- 
lium copper silver-plated tin dipped, 
or gold flash over silver. Bodies are of 
low-loss mica-filled phenolic; the sad- 
dle is nickel-plated brass. Hugh H. 
Eby, Inc., 4718 Stenton Ave., Phila- 
delphia 44. 

Circle No. 38, Reader | 





MINIATURE RELAYS 

Miniature, hermetically sealed, DPDT 
relay, weighs only 3% oz and is de- 
signed to operate through a wide 
temperature range. Relay will with- 


ws, 





2741 S. 28th St. ° Milwaukee 46, Wis. 
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Bradley Rectifiers are doing 
many different types of jobs 


HERE IS A PARTIAL CHECKLIST OF HOW THEY ARE 
HELPING TO IMPROVE CIRCUIT PERFORMANCE 





[-] MAGNETIC AMPLIFIERS [-] VOLTAGE REGULATORS oe 








[-] MODULATORS [-] D. C. VALVES 
os eee i [] CURRENT LIMITERS ["] BIAS SUPPLIES 
[_] INSTRUMENT PROTECTION ["] BATTERY CHARGERS 


[_] TEMPERATURE COMPENSATORS [_] ARC SUPPRESSORS 


CHECK THIS LIST to see if you might be overlooking a simplified 
way to solve a circuit problem or better circuit operation. New 
developments have widened rectifier application. Bradley engineers 


can help you realize these new possibilities for your product. 


In either conventional or special applications, Bradley rectifiers 


offer maximum stability and long life under usual or unusual 















temperature conditions. Laboratory conditions of manufacture, 


COPPER OXIDE 
MODULATOR 


Bradley copper oxide ae 
modulator for this very * 
low voltage threshhold » 
application features low 
noise level, good tem- 
perature characteristics, 
and long-term stability. 
No moving parts to get 
out of order asin 
mechanical modulator; 
much longer life than 
vacuum tube. 


engineer inspection, and our exclusive vacuum process assure top 
quality, prompt delivery and lowest unit cost. 


Write or call us for further information. 






SELENIUM AND COPPER OXIDE RECTIFIERS B WAcyym PROCESSED for PERFORMANCE AS RATED 





SELF-GENERATING PHOTOELECTRIC CELLS 





The complete selenium rectifier line — from microamperes to thousands of amperes 





BRADLEY LABORATORIES, INC., 168A Columbus Avenue, New Haven 11, Conn. 
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PHENOLIC PLASTICS THAT FIT THE JOB 






Now...a new and 


STRONGER 


MOLDING MATERIAL 


.-- highest ever in high-impact phenolic ! 





Durez now offers you a phenolic plastic molding material 
having an impact or shock strength in foot-pounds per inch 
(Izod. ranging up to 30. 


This compares favorably with some metals. It 1s several 
times as great as the impact strength of molding compounds 
in general use, the highest impact commercially practical 
in phenolics to date. 


Fiberglas*, the strengthening agent, is used in a manner 
that conserves the industrially valuable properties of Durez 
molding phenolics. 


Known as Durez 16221, the new material invites consider- 
ation for a large variety of applications. It has excellent 
dimensional stability, a high modulus of elasticity, good 
electrical properties and resistance to water, heat, and chem- 
icals. It will withstand far higher service temperatures than 
cellulose-filled materials. 


Fiberglas*- tilled Durez 16221 is natural in color, comes in 
dry form, and is readily molded by standard compression 
methods. It produces parts or components having depend- 
ably uniform characteristics. 


As specialists in phenolics for 32 years, we ofter you the 
counsel of our field technical staff in investigating the prot- 
itable application of Durez 16221, which is now in com- 
mercial use. 


*Owens-Corning Fiberglas 


Write to DUREZ PLASTICS & CHEMICALS, INC. 
1304 Walck Road 
North Tonawanda, N. Y. 


Member S. P. |. Committee 
on Large Plastics Moldings 


MOLDING COMPOUNDS 
INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 
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stand high acceleration, vibration, 
shock and tumbling. It meets the 
shock requirements of MIL-E-5400 
and will withstand continuous accel- 
eration of 50 g without malfunction- 
ing. Contact combinations can be fur- 
nished with a required coil power as 
low as 20 milliwatts; any relay in the 
series can be obtained with a coil re- 
sistance as high as 15,000 ohms. Un- 
der test, relay of the PR9100 series, 
exceeded 154 million operations car- f 
rving a 3-amp resistive load at 28 

volts d-c. Phaostron Co., 151 Pasa- 

dena Ave., South Pasadena, Calif. 

No. 39, Recder Inquiry F it 





TUNGSTEN AND 
MOLYBDENUM COILS 


Hand-wound coils of tungsten and 
molybdenum are among the compo- 
order for electronic application. Also 
nents now being fabricated on special 
made to customer’s specifications are 
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leads with or without beading, tabri- 
cated from tungsten, molybdenum, 
nickel, nickel-clad copper ind alloys. 
Electrcenic Parts Manufacturing Co.., 
Inc., Union City, N. J. 

No. 40, r F 





LAMP ASSEMBLY | 


Lamp assembly, Levolier No. 4200, 
has a compact housing with a single 
switch for controlling both sockets. 
Sockets are heavy-duty, industrial 
quality and can be swiveled nearly 





FOOTE BROS.-LOUIS ALLIS 


Ha (motors 








Double Reduction Type OGX Gearmotor 











lr you're after smooth, compact, low-maintenance 
power transmission, you can’t do better than 
Foote Bros.-Louis Allis Gearmotors. Built to 
unusually high quality standards, these units 
provide real economy and dependability in all 
types of service. 


And whatever the application, you’re sure to hit it 
right every time with the Foote Bros.-Louis Allis 
Gearmotor that fits the job — exactly. These 
units are available from 1 to 150 horsepower, 
speeds from 7.5 to 780 RPM, ratings from AGMA 
Class I, II or III service conditions, and all types 
of motor enclosures. A complete range of 
40-horsepower and smaller units is maintained in 
stock for immediate shipment. 


Why compromise? You get everything you want 


_when you use Foote Bros.-Louis Allis Gearmotors. 


Call your Louis Allis Sales Engineer and let him 
give you the complete story. 


THE LOUIS ALLIS CO., Milwaukee 7, Wisconsin 


GomM-102 
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“Push off—pull on” or SQ 
Type Al3800 “push e 
on—pull off” snap switch 
with built-in ‘‘on-off” light. 
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“/4e HOSTESS 
CALL LIGHT SWITCH 
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Si “GOES TO TOWN” 
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Frequently, where indicator lights 
must be used in conjunction with switches, 
modern aircraft design affects a worth- 
while weight and panel space saving by 
using Hetherington switches with built-in lights. 
Developed originally by Hetherington as hostess call 
lights, these compact little units are now available 
for a broad range of exacting commercial or military 
aircraft services. Write for catalog. 
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HETHERINGTON 


PANEL INDICATOR LIGHTS 


SWITCH-INDICATOR LIGHT COMBINATIONS 
PUSH-BUTTON AND SNAP ACTION SWITCHES 
AIRCRAFT AND ELECTRICAL EQUIPMENT ASSEMBLIE 





HETHERINGTON, INC., Sharon Hill, Pa. 


(West Coast Division: 8568 W. Washington Blvd., Culver City, Calif.) 

















me Push-button omen- 
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“Push on, pull off” switch 
alse operates “on-off” in- 
dependent lamp circvit. “Pull on, 
push off’. Type A312. also 









360 deg to provide greater flexibility 
in lighting. Switch housing is made of 
molded phenolic in brown or ivory. 
Wiring is simplified, with the two 
posts being fully exposed when the 
cover is removed. Lamp assembly can 
be used on both floor and table lamps. 
McGill Manufacturing Co., Inc., 300 
Indiana Ave., Valparaiso, Ind. 

Circle No. 41, Reader Inquiry Facility, page 233. 


LOCKING WIRE DEVICES 
Locking wiring devices, known as the 
Turnlok Line, includes two, three and 


| four-wire receptacles, caps and con- 
| nectors, with 10- and 20-amp ratings. 


Receptacles and connectors feature 
contour-controlled contacts which as- 





sure positive contact. Receptacles, 
which have two-piece bodies and plas- 
ter ears, are designed for back or side 
wiring. Heavily armored caps and 
connectors have large head _ binding 
screws and ample wireways. Pass & 
Seymour, Inc., Solvay Station, Syra- 
cuse 9, N. Y. 

No. 42, Reader Inquiry Facility, page 233 


OD 


IDENTIFICATION PLATES 


Two new types of adhesive-backed 


| equipment identification plates are 


known as Serially Numbered Auto- 
| graphs and Nunibergraphs. Both types 
| are backed with a resilient, solvent 


| reactivated adhesive that permanently 


| adheres to any grease-free surface. 
| Serially Numbered Autographs are 

produced in three stock rectangular 

sizes on 0.016 in. chrome metal. Pre- 
| liminary preparation includes a color 
| sketch which is sent to the purchaser 
| for approval. The copy is lithographed 
| in two colors. Serial numbers in any 
| sequence desired are legibly stamped 
| into the face of the plate. Number- 
| graphs bear stamped serial numbers 

only and are produced in two stock 
| rectangular sizes on 0.008 in. mill fin- 
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CENTRAL 


,; ALL HEADS STYLES * ALL METALS 


RESEARCH —Central’s complete high quality line of tapping 
screws includes Types A-B-C-U and types 1-23 and 25 thread 
cutting varieties, scientifically developed over a period of years 
to insure trouble-free assemblies along production lines. They 
eliminate pretapping costs in hard or soft metals, fibre, asbestos, 
plastics and porous castings. 


KNOW-HOW — Produced on the latest type, high-speed 
equipment to hairline tolerances under rigidly controlled in- 
spection, Central Tapping Screws are heat-treated to pre- 
determined strength requirements and tested in our own 
laboratories. 


QUALITY —Central’s Tapping Screws are known for their clean, 
uniform threads and sharp points or cutting edges. Sturdy de- 
pendable types A-B-C-U and types 1-23 and 25 are obtainable 
in all head styles and sizes. 


CHICAGO, ILL. 


"You Can Depend on Central’’ 


CENTRAL SCREW COMPANY 


3501 SHIELDS AVE., CHICAGO 9, ILLINOIS 


3028 E. ELEVENTH ST.. LOS ANGELES, 23 CALIF. © 149 EMERALD ST., KEENE, N.H 
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KELLER Air Tools 


7 engineered to industry 


These eight Airfeedrills bore 
12 holes in 24ST aluminum 
parts, and make possible a 
sustained production rate of 
600 and more parts per hour— 
twice the output of the most 
optimistic advance estimates 
for the job. 




























ANOTHER EXAMPLE OF 


about 
Keller Airfeedrills 









outperform 
advance 
estimates 


Accurate holes with- 
out costly fixtures 


Attaches in any posi- 
tion, at any angle 


Entirely air-con- 
trolled and operated 


Easily shifted from 
job to job Pneumatic cycling to 


speed production 


Drills metal, wood, 


m 0 Used in close centers, 
composition, plastics 


and in tight places 


AORY 
a 
ELLE R 
yar EEDA 





CO aS AN IN A A ST! 
Keller Tool Company, Grand Haven, Mich. 


Please send me a free copy of your booklet 
titled, “The HOLE Story of the Keller 
Airfeedrill.”’ 


NY-Tele Mie) a FREE 





Name 

Title- 24 Page Booklet 
Company - iscaiennestananentinicindecmminaes for more information 
hit Reetie pee about automatic drilling 
ia. tial: ati with Keller Airfeedrills 
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ELECTRICAL 


N-] “NUMBERGRAPHS” 





"xX 3/0" 


N-2 “NUMBERGRAPHS” 





2” x */i0" 


SNR-1 “SERIALLY NUMBERED AUTOGRAPHS” 


THE J.M. NEY COR 
Serie! Ne. 3 / 
MADE IN HARTFORD, COMNECTICUT, B 






13/4” X 7/19” 


ish aluminum, which can be shaped 
to conform to curved or irregular sur- 
faces. Customer may select either °: 
or %-in. digits, with eight digits per 
plate being the maximum. Metalcratt, 
Inc., Mason City, Iowa. 

ircle No. 43, Reade 


RETAINING-RING DISPENSER 
New dispenser makes possible more 
effective handling of Truarc E-retain- 
ing rings, Series 5133. Unit consists 
of a machined-weighted base. Truarc 
E-rings are supplied stacked on rods 
(in sizes 9 through 50) which fit into 










CK 


CK 


the base. Rod is locked into position 
and rings line up ready for extraction 
with a Truare applicator. As ring is 
extracted an actuating slide immedi- 
ately feeds a new ring into position. 
Waldes Kohinoor, Inc., 47-16 Austel 
Place, Long Island City 1, New York. 

No. 44, Recder Ir ry Facilit . , 2 


BLOWER UNIT 

Using a standard design permanent- 
magnet motor as a drive, blower as- 
sembly supplies 24 cfm free air de- 
livery with a two blade propeller- 
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i Dipped rotors are rotated in curing oven 
at 300° F for 1 to 2 hours to assure even 
distribution of the resin and prevent 
wasteful drain-off of resin. 






Aviation generator rotors 
before impregnation with 
LAMINAC 4128. 





otion—a 
Oble insulating 
Bating is formed. 


LAMINAC Resin cuts impregnation time 
of generator parts from 70 to 43 hours—reduces rejects 157! 


rotors impregnated with LAMINAC withstand terrific centrifugal force and heat of 6,000 rpm speeds! 


Needed: By Eclipse-Pioneer Division of Bendix trical windings. Jnsulation: each strand of cotton- 


Aviation Corporation, an impregnating material for 
aircraft generator windings that would stand up 
under the toughest operating conditions. Former 
materials would gas or soften at high operating 
temperatures. 

Chosen: LAMINAC polyester resin 4128, for its excel- 
lent electrical properties, high heat resistance, high 
rigidity —for its superior protection against moisture 
and fumes. LAMINAC 4128 worked better than any 
other material tried. 

Specifications: Parts: rotors that reach speeds of 
6,000 rpm at high altitudes, stators, other elec- 


/ REMEMBER ...» only in the large family of LAMINAC 
polyester resins will you find the combination of service 
qualities you need in superior degree. We will be glad to 
help you determine the right LAMINAC for your require- 


ments in electrical and other applications. 


LAMINAC ® polyester resins... 
BEETLE ® vrea-formaldehyde molding materials. . 


MELMAC ® melamine-formaldehyde molding materials... 


Made under rigid controls to 
American Cyanamid’s high standards of quality. 


wrapped wire is completely insulated against mois- 
ture and arcing. Strength: each strand firmly anchored 
despite the strains generated by high speed. 


Success: Impregnation time cut from three days to 
4! hours—only one dip required, solvent loss and 
post- cleaning completely eliminated, rejects cut 15%! 
Performance matches production efficiency, too. Tests 
have proved that LAMINAC impregnated parts operate 
efficiently at high voltages and temperatures without 
significant variations in electrical characteristics. 
Here are economies and efficiency applicable to many 
types of electrical equipment! 


AMERICAN (yanamid COMPANY 


PLASTICS DEPARTMENT 


33D Rockefeller Plaza, New York 20, N. Y. 
Chicago * Cleveland * Dallas * Los Angeles 





In Canada: North American Cyanamid Limited, 
Royal Bank Building, Toronto, Ontario, Canada 
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solvesa 


sky-high problem 



































ereatee Mihi le Mee Tae alate 
pitch propellors on today's sky 
giants must withstand extreme 
changes in vibration, heat and 
speed. Failure may mean dis- 


aster! 


To meet these rigid specifica- 
tions, aircraft engineers choose 


Kirkwood commutators. 


You'll find dependable Kirk- 
wood commutators to meet your 


needs, too — or we will build 


them to your specifications. 
Send your prints for estimate. 
otSte 

om J 

5 

® 

i 

b e 
‘I bl Tt 


COMMUTATOR CO. 


Over 10,000,000 now in use. 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 


Write for new No. 3 Catalog 
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type fan either by blowing or suction. 
Built to meet military requirements, 
it can also be supplied with an r-f 
interference filter. The motor oper- 
ates at 6-115 volts, d-c at 10,000- 
13,000 rpm. Current consumption is 
about 0.500 amp. The Pioneer Elec- 
tric and Research Corp., Forest Park, 


Ill. 


No. 45, Ré 





Laboratory 


and 
Engineering 
Equipment 





DIODE TESTER 


Mode] DT-100 diode tester measures 
the static characteristics of germanium 
and low-power selenium diodes, in- 
cluding power-type germanium di- 
odes. Separate forward and _ reverse 
power supplies having continuously 
variable outputs or pre-set regulated 
reverse potentials permit complete 
measurements or checks at 
operating points. The arrangement of 
controls and connectors and the cir- 
cuits employed provide accurate re- 
sults with a minimum of operations. 
A forward voltage supply is provided 
that is continuously variable from 0.05 


selected 
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FAST, DEPENDABLE SERVICE 
TO MEET HIGHEST STANDARDS 


SHEET METAL 
FACILITIES 


* DESIGN * DEVELOPMENT 
* PRODUCTION 


Typical products we engi- 
neer and build to specifica- 
tions include... 
TRANSFORMER CANS 

CHASSIS 

HOUSINGS 
CABINETS 

ELECTRONIC ENCLOSURES 
BRACKETS 

RACKS 

METAL SPECIALTIES 


Our work is of the kind you 
will be proud to use... 
Specialists in: 

METAL CUTTING 

FORMING 

BENDING 

PIERCING 

EMBOSSING 

DRAWING 


WELDING 
Spot * Arc *& Heliarc 


e PAINTING & BAKING 


Write or telephone us today 
. » « TMP engineers will be glad 
to supply quotations without 
obligation! 


TRANSFORMER METAL PRODUCTS 


ELECTRICAL 


ee) eee Uae), 


343 West 26th St., New York i, N. Y. 
Telephone: Wisconsin 7-6472 
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# An assembly with 14 
concentric, hard silver 
rings electro deposited 
into machined plastic 
blank. Dovetail locks 
rings in place. Ma- 
chined blank insures 
accuracy. Diameter ap- 
prox. 11”, thickness 
approx. 5/16”. 


mp An assembly with 30 
rings of various widths 
to accommodate various 
current requirements, 
Unit is approx. 4-5/16” 
long, designed for 
flange mounting. 


= Cylinder type assem- 
bly approx. 33/4,” long 
with 24 hard silver 
rings. 15/5” O.D. with 
wall thickness less than 
Yi". 


*PATENTS 
PENDING 


Our Engineering 


is available for consultation 
on any of your slip ring 
problems without obligation, 
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SLIP RING 
2, ASSEMBLIES 





@ LOWER BCOST © CLOSERFTOLERANCES 
@ ONE-PIECE CONSTRUCTUDN © JEWEL- 
LIKE FINISH © UNIFORM RING HARDNESS 


@ REDUCED WEIGHT 









wp Cylindrical assembly 
with 25 rings. Three 
wide rings accommo- ~ 
date large contact area 
brushes for high current 
capacity. Length 14”, 
O.D. approx. 53/,”. 





Now a Complete Service 
in all sizes of Slip Ring Assemblies 


ELECTRO TEC is now tooled up, with new expanded facilities for pro- 
duction of large Slip Ring Assemblies to exact customer specification, 
Sizes range up to 24” in diameter, either cylindrical or disc type. 


The exclusive ELECTRO TEC PROCESS*—the electro-deposition of 
hard silver rings into an accurately machined plastic blank—consistently 
yields a high degree of dimensional accuracy, excellent concentricity, and 
a jewel-like ring finish.. This process also eliminates expensive tooling 
and mold charges, frequently lowers costs to 30% of other methods of 


manufacture. The silver rings are uniformly hard for long life—75-90 
Brinell. 





ELECTRO TEC one-piece construction precludes dimensional varia- 
tion due to accumulated errors. The plastic base is fully cured before 
rings are plated into it, thus preventing separation of base material from 
the rings. 


ELECTRO TEC LARGE SLIP RING Assemblies are widely used in 
Radar Equipment, Fire Control Systems, Test Tables and many other 
critical applications. Light weight combined with rugged durability 
recommends their use in airborne applications. 


Every user knows the ELECTRO TEC reputation for quality and 
superiority in miniature and sub-miniature slip ring assemblies. 


ELECTRO TEC CORPORATION 


SOUTH HACKENSACK @© NEW JERSEY 





Department 
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For the most effective solution use the 


SIMPLEST, MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 





AAA 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 

@ Hermetically sealed. Not affected by altitude, moisture, 
or other climate changes. 

@ Circuits: SPST only—normally 
open or normally closed. 


Amperite Thermostatic Delay Relays 
are compensated for ambient tem- 
perature changes from -55° to 
+70°C. Heaters consume approxi- 
mately 2 W. and may be operated 
continuously. The units are most . 
‘ compact, rugged, explosion-proof, wr 
long-lived, and—very inexpensive! MINIATURE 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 








e Amperite Regulators are designed to keep 
the current in a circuit automatically regulated 
at a definite value (for example, 0.5 amp). 

e For currents of 60 ma. to 5 amps. Operates 
on A.C., D.C., or Pulsating Current. 

e Hermetically sealed, light, compact, and 
most inexpensive. 


TF 
- 8 i. 
Max 
j 
| 
2 
+3 
~ oe 
VOLTAGE OF 24V ' WITH AMPERITE 


BATTERY & CHARGER! VOLTAGE VARIES — 
VARIES APPROX , ONLY ‘ 


90% | 2% r6}t 





Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in alti- 
tude, ambient temperature (-55° to +90°C), or humidity. 
Rugged; no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


A meerite CO., Inc. 561 Broadway, New York 12,N.Y. 
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In Canada: Atlas Radio Corp., Ltd., 560 King St., W., Toronto 2B 


Provide delays ranging from 2 to 120 seconds. 


Maximum Wattage Dissipation: T6’2L—SW. T9—10W. 


to 2.0 volts d-c at a maximum current 
of 500 ma d-c. A reverse voltage sup- 
ply is provided that is continuously 
variable from 0 to 150 volts d-c. 
Three pre-set potentials, normally 10, 
50 and 100 volts d-c are also pro- 
vided. Any other pre-set voltages from 
0-150 volts may be obtained by means 
of internal adjustments. A three-posi- 
tion, spring-return switch allows rapid 
transfer from forward to reverse test 
positions and returning to neutral. An 
automatic overload circuit detects 
shorted or reversed diodes and indi 
cates this condition by means of a 
lamp while limiting the current to a 
safe value. An oven is provided as an 
accessory to permit testing diodes at 
elevated temperatures. Teletronics 
Laboratory, Inc., 54 Kinkel St., West 
bury, N.Y. 
No. 46, 


BRIDGE INDICATOR 


Type 615-A bridge indicator permits 
balancing of measuring bridges. An 
approximately logarithmic response al- 
lows balancing from coarse to ex- 
tremely sensitive fine, without the fre- 
quent range changes normally re- 





quired with bridges. A large indicat- 
ing meter permits visual null-detec- 
tion. An output jack for earphones is 
also provided. Since the output is vir- 
tually logarithmic with respect to in- 
put over a range of 10,000 to 1 (80 
db), exact aural nul-detection is pos- 
sible even in noisy surroundings. The 
frequency respcnse is flat from 60 
cps to 20 ke. Input voltage ranges of 
0-1 volt and 0-100 volts are provided; 
maximum output is 1 volt. Dimensions 
are 9x 6x 11 in.; weight, 7 Ib 11 oz. 
Indicator has a built-in 117-volt a-c 
power supply. The instrument may be 
used as a tuned detector by connect- 
ing accessory filters to a filter output 
jack. Hermon Hosmer Scott, Inc., 385 
Putnam Ave., Cambridge 39, Mass. 
No. 47, Reader ry Facility, page 


COMPARISON BRIDGE 


Model E-1 comparison bridge pro- 
vides a means of securing uniform 
characteristics in resistors, capacitors, 
end audio-frequency inductances. 
Five scales allow components to be 


ELECTRICAL MANUFACTURING 











COST... 
COMPACTNESS... 


PERFORMANCE... 


All Often Improved with... 









Universal motor parts for 
portable tools, business 
machines, and some 
household appliances. 


Space factor in this power 
unit is minimized by having 
output shaft at right angles 
to motor shaft. — 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


MOTORS 


in “ intermittent high torque 
, motor with low weight 
factor is adaptable to 


You may find, as have many other designers 
of motor-driven products, that the use of a 
special application Lamb Electric Motor will 
enable you to reduce costs. 


Compactness . . . low weight . . . excellent 
performance — these are some of the other 
advantages obtained with Lamb Electric Compactly designed | 
Motors, because they are specially studies deme | 
engineered for the application. for canister-type | 


vacuum cleaner. 


Our engineering department will be glad to 
work with yours in obtaining these benefits. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 


in Canada: Lamb Electric—Division of 
Sangamo Company Ltd.—Leaside, Ontario 


THEY'RE POWERING AMERICA’S 7yaui7” PRODUCTS 


SPECIAL APPLICATION 


FRACTIONAL HORSEPOWER MOTO RS 


Compactly designed, 
capacitor-type induction 
motor for wire recorders, 
electronic tube cooling, 
and similar services. 
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Transformer with 
coil-protecting 
housing and faethe 
leads. atertig 
° Transformer 
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Open Type Trans- 
former with mount- 
ing and terminal 


Plug-in 
Transformer 





Cc @] M £ Enclosed Transform- 


er with receptacle, 
7. *—"‘on”’ switch 


TO a 


HEADQUARTERS 


Transformers engineered and made by Jefferson include 
such a wide variety that only a few can be mentioned or 
illustrated. 

For over 35 years, Jefferson has specialized in the “small” 
transformer field, producing millions yearly for power and 
control circuits, oil burner ignition, mercury, Neon and 
fluorescent lighting, signal and communication systems, 
radio, radar, television and electronic circuits. 

From the original design to the completed product, you 
are assured correctness of design and uniform high quality 
throughout. The Jefferson engineering staff is ready to 
make practical recommendations to cover your particular 
requirements . . . Send your problem now to “Transformer 
Headquarters”. 


Pioneer Manufacturers of “Small” Transformers 
BELLWOOD, ILLINOIS 











matched or compared with standards 
within limits of 1, 2.5, 5, 10, and 25 
per cent at full-scale deflection. The 
1 per cent scale may be read accurate- 
ly to indicate differences between 
components as small as 4o of one per 
cent. A bridge circuit applies three 
volts at 60 cycles to the components 
under test, utilizing a transformer with 
a special bifilar winding to assure 





uniformity of two legs. The difference 
voltage between the other two legs 
is fed to a_ three-stage amplifier 
through a five-step precision attenu- 
ator and is read directly in percentage 
on the meter. Components with im- 
pedances from 1 ohm to 5 megohms 
at 60 cycles may be compared. The 
unit operates on 115 volt, 60 cycles. 
Southwestern Industrial Electronics 
Co., 2831 Post Oak Rd., P.O. Box 
13058, Houston, Texas. 

Circle No. 48, Reader Inquiry Facility, page 233 


ENVIRONMENTAL TESTING 
UNIT 

Multi-purpose environment test unit 
provides an extremely wide range ot 
temperature, vacuum and humidity 
conditions. Heavy duty electronic con- 
trol circuits with automatic safety in- 
terlocks assure fool-proof operation. 
Called an Altitude Simulation Cham- 
ber, unit permits accurate testing of 
materials and equipment under all ex- 
ternally imposed conditions of heat, 
cold, moisture and vacuum. Available 
with a wide variety of optional equip- 
ment, such as program heating, cool- 
ing and humidity cycles, with auto- 
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This critical connector, used in new, 
improved radar devices, is made of 
Berylco beryllium copper for its many 
recognized advantages. Beryllium 
copper offers the designer desirable 
combinations of properties such as 
strength, spring action and forma- 
bility in high degree. 


As in all radar and electronic equip- 
ment, the material used for connectors, 
plugs, adapters, etc., musthavecurrent- 
carrying capacity. Berylco certainly 
has that. It must also retain firm con- 
tact pressure for a long time; it must 
be noncorrosive; it must be indifferent 
to wide temperature variations; it must 
not be subject to fatigue. 


Fabricated by Micro-Matic Screw Co., Inc., Linden, N.J. 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


Berylco offers all these qualities to a 
superlative degree. For this particular 
part, which must be turned and 
threaded to close tolerance, machin- 
ability is important. In this respect 
beryllium copper offers special advan- 
tages through its age-hardening fea- 
ture. This means that parts can be 
readily machined in a relatively soft 
condition and then hardened to 
give the desired combination of 
final properties. 


You will undoubtedly want to include 
Berylco beryllium copper in your 
plans for the future if you have not 
already done so. Take advantage 
of the know-how of the world’s largest 


producer. Call or write any of the 
offices below for sample material or 
engineering help. 


VALUABLE ENGINEERING INFORMATION 


on Berylco beryllium copper is 
contained in a series of technical 
bulletins, published monthly. To 
receive your copy regularly, write 
on your business letterhead. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY — WITH 
BERYLCO BERYLLIUM COPPER 


THE BERYLLIUM corporation 


DEPT. 


3D, READING 5, PENNSYLVANIA 


New York * Springfield, Mass. « Rochester, N. Y. * Philadelphia * Cleveland » Dayton « Detroit « Chicago * Minneapolis * Seattle » San Francisco « Los Angeles 
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oils and Wireforms POS Tito Me io Mol 
Pa Sse oA and hades 
enced spring engineers erate. sane 
n. Lewis has the extensive, 
ufacturing methods to 


Springs, C 
ufactured qui 
by long-experi 
eyaste alton ar age 
facilities and moan 
pete with large or small PT eo neh 
coils and wireforms tailored to your exact nee 


to save you time, costs—and help insure aC 
quality of your product. 


er RTT a kL i had Spring Engineer aL 
gladly check your requirements with you. 


aa eee ae MANUFACTURING CO. ee 


ZG W. NORTH AVENUE, CHICAGO 47, ILLINOIS 


ELECTRICAL 


matic recorder for controlling and in- 
tegrating temperature, humidity and 
altitude, the unit is designed to meet 
all government altitude simulation 
test standards. Manufacturer claims 
that the basic construction of the vnit, 
which consists of a reinforced plate 
steel strength shell surrounding the 
test chamber, provides greatly in- 
creased insulating area, efficiency and 
lighter weight. Two heavy duty her- 
metically 
bled into a cascade-type refrigeration 
system, operate through all-welded 
copper cooling coil circuits for maxi- 
mum operating performance and long 
life. A high capacity, low velocity 
two-speed fan system is used to main- 
tein uniform temperatures and condi- 
tions of extreme altitude. Murphy & 
Miller, Inc., 1338 S. Michigan Ave., 
Chicago 5. 

No. 49, | t é 3 


sealed compressors assem- 


VIBRATION PICK-UP 

Small vibration measuring instrument, 
Type 4-118, measures only | x 1 in. 
and weighs only 1.3 oz. It is designed 
for operation at elevated tempera- 
tures ind can operate continuously 
at 300 F or as high as 500 F for in- 
termittent periods of up to 100 hr. 
The 4-118 is self-generating, sending 
out electrical signals whose strength 
varies in proportion to the vibrational 
velocity of the object on which the 
pickup is mounted. These signals may 


eA 


be read on meters or oscilloscopes for 
visual monitoring of vibration, or they 
may be recorded by multi-channel 
recording oscillographs where perma- 
nent records are required. Damping 
effect of the instrument on the struc- 
ture or device under test is negligible 
compared to that of heavier, larger 
instruments. Since it is highly insensi- 
tive to vibrations other than those di- 
rectly along its axis, it can be used to 
isolate and measure movement in any 
one direction. It can be mounted in 
any position. Consolidated Engineer- 
ing Corp., 300 N. Sierra Madre Villa, 
Pasadena 8, Calif. 


e No. 50, Reader nquiry Faq j ity, page 233. 
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Quality Engineered 
lasting performance... 


Durability and good performance are qualities that begin with and 
are largely dependent on good engineering. There’s a great deal of 
emphasis placed on good engineering at Amphenol. Amphenol’s 
designers and research technicians as well as the production and 
methods engineers know that carelessness at any point ultimately 


means equipment failure. Amphenol’s entire engineering staff 
is dedicated to the goal of unsurpassable quality. To accomplish 
this goal, Amphenol has gathered a staff of engineers whose 


combined experience covers every phase of electrical and 
electronic applications. This vast background is continuously being 


extended by an unceasing program of research and development. 
Amphenol’s methods and production engineers further this 

devotion to quality by insisting that production methods 

and machines accurately produce finished products that 


match the quality of the original design. 
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®= AMPHENOL 
—Electronic Components 


The over 9,000 cataloged items RACK & PANEL TYPE CONNECTORS 
manufactured by Amphenol AN TYPE CONNECTORS 
answer every foreseeable type 
of application problem. Most of salieri 
the components now standard AUDIO CONNECTORS 
in the Amphenol line were POWER PLUGS 
originally developed to meet a BLUE RIBBON CONNECTORS 
INDUSTRIAL SOCKETS 


specific need. If your application 
problem is so new or unusual 
MINIATURE SOCKETS 


that none of the general types 
listed below meets your TUBE SOCKETS & RADIO COMPONENTS 
requirements, then depend on MICROPHONE CONNECTORS 
Amphenol to design and RG COAXIAL CABLES, TEFLON & POLYETHYLENE 
ppasnne te nperial CABLE & WIRE ASSEMBLIES 
PLASTICS— EXTRUDED & INJECTION MOLDED 


component you need. 
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Write today for your free copy of Amphenol’s B-2 General Catalog 


AMERICAN PHENOLIC CORPORATION 
1830 South 54th Ave.. Chicago 50, Illinois 
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TYPE 11 


Miniature Telephone 
Type available in oa 
wide variety of contact 
combinations with 
maximum performance 
ot minimum power 
input. 





TYPE 11P 


Adaptation of 
Standard Type 11 to 
plug mounting for 
rapid installations and 
change-overs. 


Sey aM CN mS Sm ae 


Specialists in hermetically sealed re- 
lays to the highest quality standards. 
Over fifty varieties of hermetically 
sealed enclosures available. 





TYPE 11HP 


Available hermetically 
sealed or dust-tight: 
2-11/32” high x 
1-21/32” dia. 

Octal plug 

mounting. 


TYPE 11HS 


Hermetically sealed in 
contact combinations 
up to 4 P.D.T. with 
solder terminal or mini- 
ature plug mounting. 
Height 2-1/16” x 
1-7/16” x 1-5/8”. 


andl 


to your } bp 
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MAGNECRAFT 


ELECTRIC COMPANY 


1446 W. VAN BUREN ST., CHICAGO 7 
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Literature for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 233. 


ELECTRIC MOTION CONTROL— 
Illustrated eight-page bulletin, WED- 
6069, discusses the design advantages 
of a line of electric motion controls 
and presents information on electric 
motor brakes, clutch-brakes, 
and brakes. Tables list specifications 
and dimensions. Dimensional draw- 
ings are also included. Warner Elec- 
tric Brake & Clutch Co. 
No. 51, R« 


controls, 


ELECTRICAL TAPES — Containing 
many illustrations, eight-page book- 
let describes the application of paper- 
backed electrical electric 
motors, and transformer con- 
struction. Use of purified paper tapes 
with thermosetting adhesives for use 
where higher 
curred is also shown and discussed. 
Also included are the physical and 
electrical properties of the 
Scotch tapes treated in the booklet, 
together with the electrolytic corro- 
sion factors of each. Minnesota Min- 
ing and Mfg. Co. 
No. 52, R: 


tapes in 
coils 


temperatures are in- 


seven 


POWER RHEOSTATS — Illustrated 
24-page bulletin describes extensive 
lines of Vitrohm pressed steel rheo- 
stats, Vitrohm rectangular cast-iron 
rheostats, and Face Plate rheostats. 
Information is presented on the wide 
variety of available sizes, resistance 
values, current values and tapers, ac- 
cessories, mountings, and enclosures. 
Construction details, special features, 
and applications are also covered. In 
addition, dimensional drawings and a 
table of contents are included. Ward 
Leonard Electric Co. 
No. 53, Reade 


MERCURY PLUNGER RELAYS — 
Seven different types of mercury 
plunger relays are described and pic- 
tured in a four-page catalog. Specifi- 
cations, construction details and typi- 
cal features are covered. Ebert Elec- 
tronics Co. 

Circle No. 54, Reader Inquir ility 


TEXTURED METALS-—Small, illus- 
trated six-page folder describes Rigid- 
tex metals. Among the topics discussed 
are special properties, methods of fab- 
rication, applications, available pat- 
terns, and advantages. Versatility of 


ELECTRICAL 


the metals is stressed and its strength 
is emphasized. Briefly mentioned is its 
availability in various ferrous and non- 
ferrous solid or perforated metals, and 
in various forms. Rigidized Metals 
Corp. 

2 No. 55, Reader Inquiry F ty, page 233 


MINIATURE ELECTRON TUBE 
GUIDE—Reference guide to minia- 
ture electron tubes attempts to list 
all types now available. Pertinent char- 
acteristics data are given for 250 mini- 
ature tubes, 87 of which have ap- 
peared since the previous edition. A 
series of tables describes the various 
types, their typical operating condi- 
tions, and other data. Socket connec- 
tions are shown. Hytron Radio and 
Electronics Co. 
No. 56, Ré 


TRANSISTOR SOLDERS—Two-page 
bulletin provides information on a new 
line of transistor solders and fluxes. 
Also briefly described are a rosin core 
solder, a rosen flux remover, printed- 
circuit solders, and a soldering flux 
test kit. Division Lead Co. 

No. 57, Reader Inquir t 


THERMAL RELAYS Containing 
curves, outline dimensions, and other 
illustrations, four-page brochure de- 
scribes a line of hermetically sealed 
miniature and octal-size thermal time- 
delay relays. Data are presented on 
special features, applications, and 
principles of operation. Other topics 
discussed include adjustment of time 
interval, special circuits, ratings, and 
other pertinent information. Briefly 
described is a retainer for miniature 
relays. G-V Controls Inc. 

No. 58, Reader r ty, page 23 


BIMETAL STRIP THERMOSTATS— 
Two-page bulletin describes hermet- 
ically sealed and standard types of 
Type C bimetal strip thermostats de- 
signed to open or close low-wattage 
circuits. Operating principles are dis- 
cussed and _ illustrated. Ratings, di- 
mensions, construction, available ter- 
minal arrangements, and other data 
are provided. Also included is a typ- 
ical temperature curve. Stevens Mfg. 
Co., Inc. 

No. 59, Reader Inquiry Facility, page 233. 


MOTOR LINE-Illustrated four-page 
bulletin describes an extensive line of 
standard and special fractional. and 
integral-horsepower motors with rat- 
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3 _ Your Packing Problem Could Be 


-|  Gaylords Next Success Story! 


Extra weight to hold ... odd shapes to pack .. . complicated construction 
and dozens of other unusual requirements ... seldom stump the experts 
of Gaylord’s Research and Engineering Division. In hundreds of ways 
they have designed corrugated and solid fibre containers to save packing 
time, shipping money and protect products better. 


Gaylord packaging engineers never say “‘can’t’’! For information and 


cooperation, phone your nearest Gaylord office. It’s listed in the 


classified section of your phone book, under Boxes (Gaylord). Their unseen quality gives you 
an extra margin of safety. 


SATs ® CONTAINER CORPORATION 


General Offices: ST. LOUIS «¢ Sales oor Coast-to-Coast 





— 
' 
PO EE I ITT RC A 





se 

of 

id : 

it @ CORRUGATED AND SOLID FIBRE BOXES + FOLDING CARTONS e¢ KRAFT BAGS AND SACKS ¢« KRAFT PAPER AND SPECIALTIES 
G APRIL 1953 


227 








Ruggedly Designed 
for Dependable, 
Heavy-Duty Operation 


























TECH LABS 


SOLENOID 
OPERATED 


serene 








When operating condi- 
d tions demand a solenoid 
a switch that will stand up 
under the most rugged 
requirements, always 
choose Tech Laboratories 
Solenoid Switches. These 
multi-pole units are built 
to “take it” and are de- 
signed and produced to 
meet your individual 
requirements. 






According to your specifications you can get: 


Remote push-button operation, 
with or without manual reset. 
Single or dual direction operation. 
Single, or up to 8 decks. 
Single pole to 4 poles per deck. 
Two contacts up to several hundred contacts per deck. 
Shorting or non-shorting. 
Ceramic or phenolic insulation. 
Load capacities up to 10 Amp.—120 Volts AC Ide- 
pending on number of contacts). 
Long, trouble-free service life. 


Information on these and our additional line of 
motor operated switches is yours for the asking 
. . . Write today for complete catalog. 


s INC-6 Manufacturers of Precision Electrical Resistance Instruments 
’ 


PALISADES PARK ph ee ee eS 


ings trom '3. to 5 hp. Construction 
details, special advantages, and 
NEMA frame sizes are covered. In- 
cluded in the line are base-mounted 
and face-mounted models, as well as 
power-tool, brake, hoist and fan mo- 
tors. Also shown and briefly described 
are special mountings and motor parts 
for built-in drives. Doerr Electric 
Corp. 

No. 60, R 


CANS AND COVERS-—12-page cata- 
log presents complete technical de- 
scriptions and dimensional drawings 
of commercial and MIL-T-27 cans and 
covers. Information is also provided 
on hermetic seal bushing assemblies, 
as well as on brackets, channels and 
end valves for transformer manufac- 
turers. In addition, company’s assem- 
bly sealing service is described. Heldor 
Mfg. Corp. 
e No. 61, Re 


LOCKNUTS AND COLLARS—Two 
four-page bulletins provide data by 
means of text and illustrations on 
properties and applications of self- 
locking nuts and steel shaft collars, 
respectively. Sizes and metals in which 
locknuts are available are listed, ap- 
plications are given, and other features 
are mentioned. In the second bulletin, 
the 42 standard steel-collar sizes are 
listed and features and advantages are 
covered. Standard Pressed Steel Co. 
ircle No. 62, Reader Inquiry Facility, page 233 


PRINTED-CIRCUIT HARDWARE, 
ETC.—Sixteen-page loose-leaf catalog 
contains engineering specifications and 
templates of miniature connectors, 
terminal boards and _ thermocopule 
connectors, as well as information on 
printed-circuit hardware. Construction 
details, specifications, applications, 
and other pertinent data are pro- 
vided on the various products. Viking 
Electric. 

ircle No. 63, Reader Inquiry Facility, page 233. 


PLASTISOLS—An extensive group of 
plastisols, which are dispersions of 
vinyl plastics, is described in a four- 
page bulletin. Available in a variety 
of forms, types discussed are suitable 
for electrical insulation and other ap- 
plications. Specifications, formulation 
procedure and other pertinent infor- 
mation are included. Capsule case- 
histories are discussed and illustrated. 
Houghton Laboratories, Inc. 

e No. 64, Reader Inquiry Facility, page 233. 


MOLDING POWDER — Two-page 
data sheet provides information on 
Acme 1-501, an asbestos-filled diallyl 
| phthalate molding compound. Com- 
| pound is said to produce molded parts 
| with high arc resistance and high in- 
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OEBLING 


Now...a new high temperature magnet wire... 


ROETEMP 









(| 


it \" 





ROETEMP MAGNET WIRE brings you a 






single wrap with a liberal overlap. It is excep- 


































: brand new and superior type of insulation for tionally pliable and bends without cracking or 
: applications that involve high operating temper- separating from the conductor. It won't unravel; 
: atures. Its heat-resistant properties and dielectric is ideal for higher speed winding; comes in a 
, strength, its extra toughness and working ease range of sizes from #1 to #12 AWG, round, 
make this new. Roebling ROETEMP your top square and rectangular. 
, choice for Class B transformer windings and for Write for data on Roebling ROETEMP Mag- 
f other electro-magnet devices that operate up to net Wire...and Roebling silicone bonded ROE- 
° ~ . ° 
¢ 105°C., with a hot spot temperature of 125°C. GLAS wires for special temperature problems. 
i Roebling ROETEMP Magnet Wire is insulated John A. Roebling’s Sons Corp., Trenton 2, N. J. 
y with a specially processed tape applied in a A subsidiary of The Colorado Fuel and Iron Corporation 
le 
)- ATLANTA, 734 AVON AVE « BOSTON, S!1 SLEEPER ST & 
n S PITTSBURGH ST « CHICAGO, 5525 W ROOSEVELT RO 
e CINCINNATI, 3253 FREDONIAAVE «+ CLEVELAND,13225 
iz LAKEWOOD HEIGHTS BLVD. « DENVER, 4801 JACKSON 
e- ST * DETROIT, 91S FISHER BLOG « HOUSTON, 6216 
d NAVIGATION BLVO* LOS ANGELES, 5340 €.HARBOR 
F ST & 120 S. HEWITT ST +» NEW YORK, 19 RECTOR 
ST « QOESSA, TEXAS,1920 E. 2NO ST * PHILA- 
33 DOELPHIA, 230 VINE STe PITTSBURGH, 
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- SUB-MINIATURE INDICATOR ASSEMBLI 
A great aid to your miniaturization program 


MOUNT IN 15/32” HOLE 
ALL LENS COLORS 


Easy lamp replacement 
with any midget flanged 
base lamp types 


Complete blackout 
or semi-blackout 


NON-DIMMING dimmer types MECHANICAL 
No. 8-1930-621 DIMMER 


No. 11-1930-621 


THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 


REPLACE 
WITH THIS 





TIC PLATE (EDGE) LIGHT ASSEMBLIES. 


AIR FORCE and BUREAU of AERONAUTICS 
MIL-L-7806 DRAWING MS-25010 
DIALCO No. TT-S51 (Red filter-black top) 

... or, No. TT-51A, complete with No. 327 Lamp 


ALSO MADE VL // 
with other filter colors \\ / 
and with light-emitting 

top (for indication) 


ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 


ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 


SAMPLES ON REQUEST —NO CHARGE 


Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. 








HYACINTH 7-7600 
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sulation resistance. High degree of di- 
mensional stability permits molding 
around inserts with minimum distor- 
tion. Among the topics discussed are 
preforming characteristics, type of 
preheating, and recommended mold- 
ing methods. Fact is stressed that no 
special equipment is required. Tables 
list powder properties, properties of 
molded test pieces, molding pressure, 
and electrical properties of molded 
test pieces. Acme Resin Corp. 


No. 65, Reader Inquiry Facility, page 233. 


PUSH-ON FASTENER -— Illustrated 
catalog sheet describes a push-on 
fastener available in four types, each 
featuring a non-slip grip that bites 
deeper with use into the surface of the 
stud. Fasteners are said to handle any 
stud regardless of the materia] from 
which it is made. Available finishes are 
listed and standard sizes given. Pre- 
stole Corp. 

Circle No. 66, Reader Inquiry Facility, page 233 


HEAT-RESISTANT HARD RUBBER 
—Small four-page folder describes a 
new heat- and chemical-resistant hard 
rubber compound, known as Tempron. 
It is a nitrile rubber (Buna-N) avail- 
able as molded parts, as well as in 
sheets and other forms. Physical, elec- 
trical and chemical properties are 
given, as well as other pertinent data. 
The American Hard Rubber Co. 


e No. 67, Reader Inquiry Facility, f 


THERMISTORS—Containing curves, 
schematic drawings and other illus- 
trations, 38-page data book on ther- 
mistors presents data on three types 
of thermistors: beads, disks or wash- 
ers, and rods. Each type is described 
and characteristics and applications of 
the line are discussed in detail. In ad- 
dition to extremely valuable engineer- 
ing information, a fairly extensive 
bibliography is included. Victory En- 
gineering Corp. 

Circle No. 68, Reader Inquiry Facility, p 


OVERRUNNING CLUTCHES-—Six- 
page folder provided information on 
a standard line of sprag-type overrun- 
ning clutches, as well as indexing and 
back-stopping types. Principles of 
operation, construction details, and 
applications are covered. Cutaway 
views and other illustrations are pro- 
vided. Formsprag Co. 

Circle No. 69, Reader Inquiry Facility, 5 


LAMINATED MATERIALS—40-page 
handbook is a combination catalog 
and technical manual containing much 
useful reference material. Data are 
presented on an extensive line of ma- 
terials, including fiber sheet, vulcan- 
ized fibre, fibre board, laminated 
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VOLUME PRODUCTION is available for 

your extruded ceramics at AMERICAN 
LAVA CORPORATION. Several batteries of presses from 
10-ton to 100-ton capacity assure the right press for the job. 
Ceramics of uniform cross section up to 82” diameter can 
be extruded, sawed and machined to intricate shapes. 
These pictures show part of our extrusion equipment and 
typical AlSiMag ceramics made from extruded material. 
Send us your blue prints or sample: let us show you what 
we can do for you. 


51ST YEAR OF CERAMIC. LEA OC TECHS? 


AMERICAN LAVA CORPORATION 


« n.y. CHATTANOOGA 5, TENNESSEE 


sfices © 
SYRACUS 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 « SYRACUSE, N. Y. 
PHILADELPHIA, 1649 N. Broad St., Stevenson 4-2823 « CLEVELAND, 5012 Euclid Ave., Express 1-6685 
CHICAGO, 228 N. LaSalle St., Central 6-1721 * ST LOUIS, 1123 Washington Ave., Garfield 4959 
SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 * NEW ENGLAND, 1374 
Mass. Ave., Cambridge, Mass., Kirkland7-4498 « LOS ANGELES, 5603 N. Huntington Dr., Capital 1-9114 














make it G/9SS 
specify lua 


Size or shape of a glass part is no problem for Lancaster 





Lens. Your product may call for a part as small as the 5<” 
indicator or as large as the 13” x 10” battery jar shown above. 
Or your part may be even smaller or larger than these exam- 
ples. But whatever the size or shape, you know that Lancaster 
is equipped to handle it. Any special shape can be designed 
to your exact specifications . . . produced to exact tolerances. 
There’s no warping, rusting, staining, rotting or discolor- 
ing with Lancaster Glass. It’s strong; it cleans easily. And 
you'll find it less expensive than substitute materials. Before 
your product design gets to the drawing board . . . consider 
glass for component parts ... LANCASTER GLASS. Find 


out the facts now ... write, wire or phone today. 


some of the many uses of Lancaster “custom-made” glass 





glass parts aircraft and electronic and industrial 
for appliances automotive glass parts glass of all kinds 


ee eS 


THE Lancaster Lends COMPANY 
LANCASTER, OHIO 


Please send your free portfolio on the many uses of Lancaster glass. 
aiden 

COMPANY 

ADDRESS. 

EE 
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phenolic plastics and similar materials, 
Tables of mechanical, electrical, and 
chemical properties are provided, ap- 
plications are covered in detail, and 
forming and fabricating are discussed. 
Among the other useful information 
included are grade selection charts 
and the availability of fabricating de- 
partments for producing custom 
parts. Spaulding Fibre Co., Inc. 

Circle No. 70, Reader Inquiry F t 


LAMINATED COUPLINGS—4-pige 
folder, complete with dimensional 
drawings and other illustrations, pro- 
vide data on laminated pin-type trans- 
mission couplings. Stressed is the flex- 
ibility of the couplings, which allow 
up to '% in. for endwise displacements 
of the connected shaft and provide 
an effective spring cushion for load 
shocks and vibration. Also included 
are directions for size selection. Tables 
list dimensions of couplings, as well 
as sizes for usual motor drives. Smith 
& Serrell, Inc. 

circle No. 71, Reader Inquiry Facility, page 233 


MAGNETIC-AMPLIFIER CORE 
MATERIALS-Six-page pamphlet pro- 
vides engineering data on the selection 
of magnetic amplifier core material. 
Among the topics discussed are elec- 
trical considerations, selection of core 
elements, and the selection of core 
materials for specific requirements. In- 
cluded is a table comparing magnetic 
amplifier core elements, as well as 
waveforms, circuit diagrams, and 
other illustrations. Magnetic Metals 
Co. 

Circle No. 72, Reader Inquiry Facility, f 


SILICONE VARNISH — Two page 
preliminary data sheet describes prop- 
erties and applications of silicone var- 
nish 994. Applications, resistance to 
heat, and other typical physical prop- 
erties are given. Also covered are 
typical electrical properties and cur- 
ing schedule. Dow-Corning Corp. 

Circle No. 73, Reader Inquiry Facility, page 


SAFETY SWITCHES, OTHER COM- 
PONENTS—General 1953 catalog, 
containing 136 pages, provides data 
on enclosed safety switches, a-c com- 
bination magnetic starters, open knife 
switches, lugs and connectors, and a 
wide variety of other components. 
Specifications, applications, and other 
pertinent information are provided. A 
table of contents is included. Trum- 
bull Electric, Dept. of General Elec- 
tric Co. 

Circle No. 74, Reader Inquiry Facility, page 233 


MINIATURE LAMP BULBS — Data 
on an extensive line of miniature lamp 
bulbs are presented in a four-page 
folder. Included in the line are a series 
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for high specific resistance...low temperature 
coefficient and low thermal EMF to copper... 
great stability over wide temperature ranges 
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EVANOHM* = souk CHARACTERISTICS AND PROPERTIES 
1. Analysis — Ni 74.75%, Cr 20.00%, Al 2.75%, Cu 2.50% 
= 2. Excellent corrosion resistance. 3. Resistivity — 800 ohms per 
circular mil foot (134 microhm cm.) 4, Temperature coefficient of 
L, Beer tt electrical resistance — Plus or minus .00002 ohms per ohm per degree 
| | | lI [I Peeves aes aioe tec andes lee” 5 aura 


a 


SSS vs. Copper — .0025 mv. per degree between —50 and 105°C. (max.) 
6. Non-magnetic. 7. High tensile strength in fine sizes— 150,000 
abated Ta to 200,000 p.s.i. &. it may be readily welded or brazed and soft 


Ht ET soldered with special care. 9. Available in: (a) Bare wire sizes 


-0009 and larger. (b) Enameled, Formex, Cotton, Silk, Nylon and glass 
-40 -20 0 +20 +40 +60 +80 +100 
TEMPERATURE °C. insulated wire in sizes .0015 to .0113. 


3 a, NO 
eViN Ori a patented, exclusive alloy produced by 


* REGISTERED 


TRADE NAM - WILBUR B. DRIVER CO. 


RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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It pays to check your requirements with 
PARAMOUNT ... because you benefit 
from PARAMOUNT'’S coil-proved design 
and construction—vast range of stock 
arbors—wide experience in engineering 
special tubes! Hi-Dielectric. Hi-Strength. 
Kraft, Fish Paper, Red Rope, or any com- 
bination wound on automatic machines. 
Tolerances + .002”. 


ALSO: Shellac-Bound Kraft paper tubing. 
Heated shellac forms an adhesive bond 
between the laminations. Absolutely mois- 
ture resistant. 






SINCE 1931 


Paramount 
PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne, Ind. 
Mfrs. of Paper Tubing for the Electrical Industry 


NOW! Immediate Delivery 
YLOK 


.  SELF-LOCKING 
| CLINCH NUTS 


“ : \ Nylon Insert 
gi Holds Tight 


MEETS MILITARY SPECIFICATIONS 








No fastening problem with 
NYLOK Self-Locking 
Clinch Nuts. Simply press 
in nut...clinch, insert screw 
and run it down. Resilient 
nylon insert assures positive 
lock. Assemble either end, 
speed up assembly. No dam- 
age to nut in removing. Can 
be used again and again, 
with no loss of locking fea- 
ture. Available in steel and 

aluminum, standard sizes #4 
“Mize to #10, or others to specifi- 
44° cations. Write for complete 
2 information today. 





t 


INSERT LOCKS THREADS Don’t Design AROUND Your Fastening 


Problem—Design With NYLOK 


DRILL HOLE INSERT NYLOK CLINCH NUT 


Dye oe eee Price savings now approximately 20% 7 


CORPORATION, 475 Fifth Ave., New York 17, N.Y. 
FACTORY: Elmira Heights, N. Y. 


USE THE COUPON FOR 
re QUICK INFORMATION 
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of bulbs for electronic equipment, air- 
craft, and other applications. Briefly 
mentioned is the availability of spe- 
cial-order lamps and the fact that 
standard lamps may be obtained with 
special features. Chicago Miniature 
Lamp Works. 

Circle No. 75, Reader juiry Facility, page 233 
HIGH-CAPACITY V-BELTS—Four- 
page bulletin uses pictures and text 
to describe Textrope V-belts that are 
recommended for greater pulling 
power; oil, heat and weather resistant 
qualities; for cutting sheave costs; and 
where static is a factor. Other advant- 
ages, features and applications are 


covered, Allis-Chalmers Mfg. Co. 
Circle No. 76, Reader Inquiry Facility, page 233 
ELECTRIC HEATING EQUIP- 


MENT-Sixty-page 1953 catalog, con- 
taining 175 illustrations, describes the 
applications, features, prices and in- 
stallation of an extensive line of Cal- 
rod sheated resistance heaters and 
heating devices. Products discussed 
include thermostats, industrial heating 
devices, and many others. Useful refer- 
ence material and an applications in- 
dex are provided. General Electric Co. 
Circle No. 77, Reader Facility, page 233 
PRINTED CIRCUITS — Illustrated 
two-page engineering bulletin, No. 
650-A, supersedes the earlier No. 650 
on Bulplate printed R-C network as- 
semblies. New bulletin differs only in 
the correction made in an accidental 
transposition of the capacitance values 
in the table for the pentode coupling 
circuits. Sprague Electric Co. 

rcle No. 78, Reader Inquiry Facilit 


RELAYS, COMPONENTS — Folder 
contains illustrated data sheets on 
typical electrical controls available on 
special order. Included are a variety 
of hermetically sealed telephone-type 
and other relays, including a-c and 
d-c midget types. Also described are 
laminated a-c solenoids, coils, switches 
and transformers. Comar Electric Co. 

rcle No. 79, Reader juiry Facility, page 233 


INDICATING MILLIVOLTME- 
TERS-—Illustrated two-page specifica- 
tion sheet describes indicating pyro- 
meters, resistance thermometers and 
tachometers of the high resistance 
millovoltmeter type. Construction and 
engineering data are provided. Design 
features, applications, and dimensional 
drawings are included. Brown Instru- 
ments Div., Minneapolis-Honeywell 
Regulator Co. 

Circle No. 80, Reader Inquiry Facility, page 233 
PORCELAIN ON ALUMINUM—Use 
of porcelain enamel for aluminum sur- 
faces is discussed in a l-page data 
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ANOTHER PERFORMANCE REPORT FROM CONDENSER PRODUCTS COMPANY 





fF 


“‘We had a high voltage power 
supply problem... 


“Our problem was to find a 30,000 volt power 
supply to be used as a source of voltage for kine- 
scopes. It also had to be suitable for experimental 
work and in airborne equipment. The main con- 
siderations were small size and light weight, but 
also we needed a design that would conform to 
military specifications. 


- 


—_ Or ws 


**We consulted ‘CP’ and told them 


what we needed .. .”’ 





PR ROR QF QE QE JE JE OOF QE QE JE JRE At tt 




















d The “CP” Engineering Department designed a 
9 power supply with the following characteristics: 
™ Input voltage: 115 V AC 
; Frequency: 320 to 1000 CPS 
. Output voltage: 0-30 KV continuously variable — .3 
| ma rated current. 
d Ripple voltage: Less than .1 peak-to-peak at maxi- 
= mum rated current of .3 ma 
5() Temperature: To operate over a range of —10°C to 
4 +55°C and 95% relative humidity. 
a. General: To operate effectively in any position. 
al Taking advantage of hermetic sealing and oil-filled 
2 construction in addition to new techniques and use of 
plastic film for high voltage capacitors, Condenser 
ng Products’ Engineers developed type PS30-3C400 to 
comply with all requirements. Size of unit is 54% x 
33 5% x 644”. Total weight: 11 lbs. 
ler il 
on 
on “CP” is now filling orders for HiVolt Power Supplies 
- in the following ranges: 2,000 V, 5,000 V, 12,000 V, 15,000 V, 30,000 V, and 
= 50,000 V, at frequencies of 60 cycles and 400 to 1,000 cycles. HiVolt Power 
are Supplies are engineered for various applications. Because of their small 
1es size, light weight, flexibility, and ease of operation “CP” HiVolt Power 
00. Supplies are ideal for operation of display tubes, radiation counters, photo- 
; ®@ Your engineering problem will receive flash devices, dust and electrostatic precipitators, oscilloscopes, insulation 
the immediate attention of our design and testers, spectographic analyzers and other equipment. 
[E- specification engineers. 
ca- 
TO- 
and dl 3 : q Y 
oa ondenser roducts Company 
a Division of New Haven Clock & Watch Company 
nal 3 : ; 
sn 7517 North Clark Street * Chicago 26, Illinois 
vell 
; Manufacturers of : Glassmike Capacitors * Plasticon Capacitors * HiVolt Power Supplies * Pulse Forming Network 
23 
ee 
Use Send for catalogue on: 
sur- 0 Glassmikes [] HiVolt Power Supplies Firm 
jata O Plasticons [J Pulse Forming Networks Aeeneee Cure — 
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ca sheet. Applications for vitreous en- 
merican eau ameled aluminum are given, including 
use for appliance parts, dials and in- 

strument panels, electronic conductive 


makes portoct soldered connections for circuits, among others. Data also pre- 


sented on the properties of enameled 


aluminum, providing information on 
dielectric strength, resistance to im- 
pact, chemical resistance, strength, 
and fabrication. Halrick, Inc. 
RADIO and eee 
TELEVISION SETS 






y Facility, page 


SOLENOID VALVES-Illustrated 80- 
page catalog, divided into ten sections, 
describes a variety of solenoid valves 
designed for various applications. 
Among the many units discussed are 
time-delay, midget-size —_packless 
valves; packless general-purpose ex- 
plosion-proof solenoid valves; and a 
four-way packless heavy-duty solenoid 
valve. Useful reference material in- 
cludes an index in terms relating to 
both packless and packed valves, a 
valve selection chart, flow charts, and 
other helpful information. Specifica- 
tions and diagrams are provided for 
each type. Automatic Switch Co. 

Circle No. 82, Reader Inquiry Facility, page 233 
SILICONE RUBBER O-RINGS — 
One-page technical data sheet pro- 
vides information on the dimensions 
of both regular and special sizes of 
O-rings, as well as on the tensile 
strength, hardness, compressibility 
and other properties of silicone rub- 
There are over 2,000 soldered ber. Emphasis is placed on process 


connections in a good television 


, 2 assuring O-rings have the exact di- 
receiver, Sylvania calls on Amer- 


ican Beauty to help produce top mensions specified. Bacon Industries, 
quality products, maintain its Inc. 
reputation as a maker of ex- rcle No. 83, Reader Inquiry Facilit 


pertly crafted receivers. 
PACKAGED PERMANENT MAG- 
NETS—Eight-page publication, PM- 
IN CHOOSING SOLDERING 110, lists the prices of magnets now 
SORTS tna on the oldest lere- available in stocked packages. In- 
E . — cluded are cast and sintered perma- 
est manufacturer in America. nent magnets, ground or ungrounded 
Look to AMERICAN BEAUTY, and either magnetized or not magne- 
the Standard of Perfection on the tized. Listings are given under the 
world’s production lines, and to various shapes available. Carboloy 
these features that make AMER- Dept., General Electric Co. 
ICAN BEAUTY the largest-sell- ircle No. 84, Reader Inquiry Facility, pag 
ing of all soldering irons... 





Pride of Brides for Three 
Generations, the famous 
American Beauty Electric 
Iron, made by the same 
specialists in electrical 
heating devices. 


ROLL FORMED PRODUCTS-Illu- 
strated 24-page catalog contains in- 
formation on designing, forming, and 
mass-producing shapes from ferrous 
and non-ferrous metals. Facilities are 


fatigue : : pe 
Build bollr with Sobor © Monting clement of chromo-nichel described, information is presented on 


@ Nickel-coated, corrosion-resistant 
tips, easily and quickly replaced 
@ Super-flexible cord, American 
Beauty-made, reduces worker 





iin danliunes wabeo available shapes that can be rolled, 
Solder bot wilft ii ialeaeatia itil niin ata and ability to work from customer's 
© Built-in Pa for grevad specifications are covered. Roll 
flmerican Beauty saline Formed Products Co. 
@ Six models . . . from 50 to 550 Circle No. 85, Reader Inquiry Facility, page 233 
: . : watts 
Electric Soldering Lroms-Since 1894 THIN CLASS H_ INSULATION - 
A-106 


Data on extra-thin Class H insulation 


AMERICAN ELECTRICAL HEATER COMPANY 2 sven in a four-page folder. One 


of the two products described is 
DETROIT 2, MICHIGAN made of a fine woven glass cloth 
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=. an Irvington 
PLASTIC INSULATING TAPE 


with the heat- and oil-resistance of 
Temflex 105 Tubing 


ti 
% Lea | 4 aol i) ‘ 


Here is a new addition to the Irvington family of insulating tapes — 
Temflex 105 Plastic Tape, based on the same formula that has made 
Temflex 105 Tubing the leader where service calls for continuous 

operation in air at 105° C.— or in oil at 90° C. 


Temflex 105 Tape is strong and flexible — possesses exceptional houh:p 


elongation. It can be easily hand wound over bus bars, coils, cables IRVINGTON 
for Insulation Leadership 
INSULATING VARNISHES 
VARNISHED CAMBRIC 
VARNISHED PAPER 
offers cost economies over pressure-sensitive tapes. VARNISHED FIBERGLAS 
INSULATING TUBING 
CLASS “H" INSULATION 


—even over very irregular surfaces — or can be used in taping heads. 
Temflex 105 Tape frequently offers substantial savings as compared 
with varnished cambric. Easily baked to a homogeneous mass, it also 


Made in thicknesses of .007”, .010” and .012”; widths from 14” to 34”. 
Dielectric strength as high as 1200 vpm even at 100° C. Tensile 
strengths up to 3100 psi—elongation 165% to 240%. 


You probably know Temflex 105 Tubing — you'll certainly want to learn 
about Temflex 105 Tape. Mail the coupon for technical data sheet. 





Send this convenient coupon now 


Irvington 


Irvington Varnish & Insulator Company EM 4/53 
9 Argyle Terrace, Irvington 11, New Jersey 
Gentlemen: 


Please send me technical data sheet on your new 


i 
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: 
: Temflex 105 Tape. 
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9 Argyle Terrace, Irvington 11, New Jersey TUN ee a ee ee 

Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada i iictnsnidndabindenentmniint Zone............ EE 
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JOHNSON 
SPECIAL SOCKETS 


Engineered for longer life 
Designed for top performance 


JOHNSON electrical components include a complete 
line of special sockets for virtually every electronic 
application. Engineering skill, the result of years of 
specialized experience, and the most modern manu- 
facturing facilities assure you of stock or custom- 
fabricated sockets that are both durable and de- 
pendable. 

The special sockets shown here, variations of 
JOHNSON standard types, were designed to meet 
the punishing requirements of the 100 hour salt spray 
test. Construction successfully resists salt water cor- 
rosion, moisture condensation, and fungus growth; all 
contacts and contact springs are heavily silver plated 
to insure low loss and a positive electrical connection. 
Terminals are hot tin dipped, bases are of grade L-4 
Steatite insulation with glazed top and sides. To pro- 
vide added protection, all other surfaces are DC-200 
impregnated. 


122-211-14 


122-101-14— Designed for Septar base prevent movement; countersunk rivets and 
tubes such as the 826, 829, 832, etc., this boss located mounting holes permit sub-panel 
special socket has an anodized aluminum mounting. 

shell and provision for mounting mica button 

capacitors directly to the socket base. Five | 122-211-14—A bayonet type socket for all 
nickel plated, phosphor bronze retaining tubes equipped with 50 watt” bases. Double 


springs hold tubes securely in place and per- _ beryllium copper filament contacts (.0005” 
mit trouble-free operation in any position. A silver plated), and hot tin dipped integral 
recessed base, solidly mounted on fungus re- _ solder terminals insure positive contact with a 


sistant, phenolic washers, positively eliminates minimum loss. Brass shell is .0003” nickel 
any contact movement. plated—ceramic base extends beyond con- 


tacts, inc i ing. 
122-217-8 thru 122-228-8—A series of cer- Ee CHT ENe TUNES Seay 


amic wafer sockets designed to accommo- JOHNSON special sockets, made to order in 
date standard receiving tubes. Locating production quantities, meet all JAN material 
grooves speed tube insertion ... beryllium specification requirements. The complete 
copper retaining springs hold tubes firmly in JOHNSON standard socket line is listed in 
place. Recessed phosphor bronze contacts catalog 973, available on request. 


Inquires are invited, and wherever possible we will gladly quote on “‘specials’’ to 
~~ => meet military requirements. 


CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS, JACKS, DIALS, AND PILOT LIGHTS 
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coated with silicone resin; the other 
consists of a thin purified long-fiber 
asbestos paper saturated and coated 
with silicone resin. Applications, test 
data, and available forms are covered. 
Eiectro-Technical Products Div., Sun 
Chemical Corp. 

rcle No. 86, Reader Inquiry Facility, page 233 


MIDGET RELAYS—Complete with 
dimensional drawings and other illus- 
trations, bulletin No. 22 presents en- 
gineering specifications and data on 
midget telephone-type (long form) re- 
lays available for a-c or d-c operation. 
The variety of models in which the 
Class 22 is available is shown. In- 
formation and special features of 
Class 11 midget telephone-type re- 
lays (short form) are contained in 
bulletin No. 11. Magnecraft Electric 
Co. 

Circle No. 87, Reader Inquiry Facility, page 233 


MOLDED RUBBER PARTS-—Eight- 
page bulletin describes and illustrates 
typical custom molded rubber parts 
applied to home appliances, business 
machines, industrial machinery and 
electrical equipment. Also bearing 
seals and shock mounts. A table of 
comparative properties of natural and 
synthetic rubbers is appended. Tyer 
Rubber Co. 

“ircle No. 88, Reader Inquiry Facility, page 233 


POLYESTER REINFORCED PLAS- 
TICS—Factory facilities for forming 
polyester reinforced plastics are de 
scribed and _ illustrated in booklet. 
Typical examples of application of 
Fiberglas reinforced polyester resin 
laminates are pictured. Outstanding 
examples are radome assemblies for 
aircraft radar. Low pressure tech- 
niques are employed. Reinforced Plas- 
tics Div., The Brunswick-Balke-Col- 
lender Co. 

Circle No. 89, Reader Inquiry Facility, page 


ALLOY WIRE-—Facilities for cold 
drawing Monel, nickel, nickel alloys, 
Inconel and stainless steel wire are 
illustrated in leaflet. Wires for 
springs and resistance wires are in- 
cluded in the products. Fine wire 
drawing equipment is featured. Alloy 
Metal Wire Co., Inc. 


Circle No. 90, Reader Inquiry Facility, page 233. 


ELECTRONIC COOLING DE- 
VICES—Loose-leaf index catalog No. 
2 tabulates engineering data on axial 
fans and blowers, also centrifugal 
blowers useful for cooling tubes and 
other electronic devices. Heat ex- 
changers are included. Data are pro- 
vided on tube mounts. Standard wir- 
ing diagrams for motors are furnished. 
Rotron Mfg. Co., Inc. 

Circle No. 91, Reader Inquiry Facility, page 233. 


ELECTRICAL MANUFACTURING 


ome 





SIMPLICITY in hydraulic pump design 
is important for these reasons: 


...less chance of pump malfunction 
The Pesco hydraulic pump is a gear . ar 


design—the simplest of all hydraulic . « » less maintenance 
pumps. There are actually only three .. less cost for overhaul 


moving parts in the pump proper. less weight 
Fewer moving parts mean— z 
... less noise 





|S. the EFFICIENCY of “Pressure Loading’ 
P which makes possible: 


**Pressure Loading” is Pesco’s exclusive 

development that automatically holds . ieee ee 

end clearance of gears to a thin film ... volumetric efficiencies up to 97% 
of oil, thereby maintaining the volu- over a wide range of temperatures 
metric efficiency throughout the long 

service life of the pump. 
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quis STATISTICAL QUALITY CONTROL 


which assures: 


. . . uniform high quality and performance of each pump 
. .- a longer, trouble-free service life 


Simplicity of design, efficiency of “Pressure Loading” and 
statistical quality control in all phases of manufacture, are 
three important reasons why Pesco pumps are standard 
equipment on military and commercial aircraft and on 
many automotive and industrial products. Write today 
regarding your hydraulic pump requirements. 
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' RELAYS 
Meets U. S. 
i Government 
; . Specifications 


Standard 
or Special 


. RELAYS 
& Light, Medium, 
' or Heavy Duty 
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WHAT DO YOU NEED? 
Comar Engineers will help you. 
Send for Free Catalog 


ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 





Feature Article Reprints 





SELECTED feature articles from each issue 
of ELECTRICAL MANUFACTURING are re- 
printed in complete form for convenient 
filing and to avoid mutilating copies of 
the issue. 

New or recent reprints available 
through the Reader Inquiry Facility are 
listed immediately below; any qualified 
reader may secure single copies without 
charge. Following this listing of free 
reprints are combined reprints of several 
related articles on selected subjects; 
copies are available at prices stated, on 
orders accompanied by remittance. 


Titles Available Through 
Reader Inquiry Facility 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Three New Titles Now Ready 


These new feature article reprints are 
now available for distribution; single 
copies may be secured without charge 
through the Reader Inquiry Facility or 
by letterhead request. 

Chemical Structure Effect on Plastics Di- 
electrics Properties, April 1953, 8 
pages. Why and how the chemical 
structure determines its electrical char- 
acteristics and performance. (136) 

Design of Safe Control Circuits, April 
1953, 8 pages. Circuit design rules for 
machine tool controls aimed at elimi- 
nation of hazards to operator and 
equipment, as result of electrical fail- 
ure; based on operating and mainte- 
nance experience at Ford Motor Co. 

(137) 

Cooling Systems for Airborne Equip- 
ment, April 1953, 4 pages. Solutions 
to complex heat dissipation problems 
in electrical equipment designed for 
service on guided missiles and other 
high-speed carriers. (138) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility as this issue goes to 
press, and quantities in some instances 
are low. 

Testing Insulation Systems for Rotating 
Electrical Machines, March 1953, 12 
pages. Complete text of proposed AIEE 
test code for functional evaluation of 
motor insulation materials reflecting 
current trends toward higher operating 
temperatures and smaller frame sizes. 


Also included is Temperature Limits 
in Ratings of Electric Machines, in the 
same issue; full text of the recently 


changed AIEE standard No. 1, with 
revisions shown in boldface. (117) 
Application Factors for Electrical Re- 


solvers, March 1953, 8 pages. Ways 
of using these motor-like components 
as control elements in automation of 
industrial machines and __ processes. 
(119) 
High-Torque High-Slip Motors, 
March 1953, 8 pages. General discus- 
sion as an aid in matching motor oper- 
ating characteristics to load 
ments particularly during 
acceleration. 


VS. 


require- 
starting 
(120) 
Pushbuttons and Selector Switches, Feb- 
ruary 1953, 8 pages. Survey of avail- 
able types for remote control of indus- 
trial machine drives; for automatic 
cycle control as well as simple starting 
and stopping. (124) 
Evaluation of Core Materials for Mag- 
netic Amplifiers, January and February 
1953, 16 pages. Combined reprint 
of two-part article discusses data ob- 
tained by flux-current loops; evalua- 
tion of effect of shape, method of 
fabrication, form, temperature 
and material on performance of cores; 
effect of various design factors on a 
control curve, and an_ experimental 
circuit giving the curve in_ three 
steps. (125) 
Size Selection Chart for Ball and Roller 
Bearings, January 1953, 4 pages. 
Nomograph and table aid in selecting 
bearing size for a given speed, life 
and load capacity. (126) 
Safe Minimum Distances for Electrical 
Creepage and Clearance, January 1953, 
12 pages. Thorough investigation by 
Bureau of Ships results in recommenda- 
tions effecting savings in 
weight in industrial service. 


wave 


and 
(118) 
NEMA Projects Sharp Cuts in Integral- 
Hp Motor Sizes, December 1952, 2 
pages. ratings for 
future frame design doubles the rating 
in some (129) 
Ball Bearing Greases for Motors at Ex- 
treme Temperatures, December 1952 
12 pages. Data from military and 
independent correlated — for 
the designer of industrial equipment; 
longer life indicated with sodium- 
calcium base and_ high-viscosity oil. 


(128) 


Starters for Squirrel-Cage Induction 
Motors, December 1952, 12 pages. 
Review of basic operating principles 
for manual and magnetic starters for 
both full-voltage and reduced-voltage 
types, as an aid in application. (127) 

Research Progress in Dielectrics—1952, 
December 1952, 12 pages. Causes and 
mechanisms of destruction and de- 
terioration in dielectrics, effects of 


space 


Reassignment of 


frames. 


research 
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scrap loss and waste. Because of their porous structure, 

























McCormick cotton picker uses 


GRAMIX .... 


As one of International Harvester’s big high-drum type 
McCormick Cotton Pickers moves down a row of cotton. 600 
barbed picking fingers, rotating at speeds up to 2700 r.p.m.’s, 
pluck the cotton from the open bolls. And bronze GRAMIX 
bearings, on the barbed fingers, help make the successful opera- 
tion of this ingenious picking device possible. This is typical 

of the way GRAMIX parts have helped improve many products 
and made the development of many other products possible. 7 7 7 
GRAMIX is produced from metal powders, compacted under 
pressures up to 70,000 psi and sintered at high temperatures 
to form strong, tough alloyed metal parts that will usually 
outperform and outlast parts produced by old fashioned 
machining methods. GRAMIX bearings and other specialty parts 
can be die-pressed into fairly intricate shapes with tolerances 
as close as .0005”. They require little or no machining, 


thus saving man-hours of production time and greatly reducing GRAMIX bearings like this 








GRAMIX parts require less metal and they can be oil- help the barbed fingers of the 
impregnated during manufacture to insure a constant oil picking unit operate so 


film at the bearing surface. 


It's now ready! Our new 44 page catalog in full color. efficiently in the arene 


Write us for your copy today. McCormick Cotton Picker. 


PICKING FINGER. Note GRAMIX 
bearing at base 


ze 
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THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION @ SAGINAW, MICHIGAN 
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vember and December 1952, 16 pages. 
Combined reprint of two-part article 
discusses theory of conduction; char- 


5 acteristics of point contact and junction 
transistors; d-c supply circuits for am- | 
plifiers; applications to trigger circuits, | 


sine-wave generators, oscillators and 


photodiodes; includes bibliography of 
Sx ; : 15 references on other new develop- 





| high-energy radiation; new develop- 
SHOCK © VIBRATION | 22" tits. 8 
Transistors and Transistor Circuits, No- 


LER er 





ments in electronic components. (185) 


High-Speed Magnetic Amplifier, Novem- 
ber 1952, 8 pages. New circuit with | 
l-cycle response time uses standard | 
power rectifiers and unmatched cores; 
basic circuit discussed; typical design | 
worked out. (1383)  $ 

Converting to Non-Nickel Stainless Steel, _ 
October and November 1952, 12 pages. 
Combined reprint of two-part article 
presenting data on relative corrosion 
resistance and mechanical properties; 
recommendations for fabrication by 
welding, brazing, spinning, stamping, 
machining and finishing; several case 
histories in conversion. (112) 

Driving Servo Motors with Grid-Con- 
trolled Rectifiers, October 1952, 8 
pages. Basic circuits for d-c and a-c 
servo positioning motor controls using 
gas thyratrons as power amplifiers; in- 
cludes bibliography of 12 references 
on electronic drives. (130) 


Magnetic Amplifier Definition, July 1952, 
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eee Of a NEW 
wire-mesh isolator 


that won’t change 





8 pages. Concise summary of prima 
on the job! ieee operating Ramis al 
basic circuits; approximate costs tabu- 
lated. (139) 
The above list includes all reprints 
The new Type 7630 and Type 7640 ALL-METL Barrymounts currently available without charge. Note 
have been specifically designed to eliminate loss of efficiency due to that only one copy is supplied free; if 
damper packing. Previous wire-mesh unit vibration isolators ex- more than one copy of a title is wanted, 
hibited a definite loss of damping efficiency after a period in actual bulk quantities may be purchased in lots 


; : 5 of five or more at the prices given in the 
service, because the wire-mesh damper tended to pack. These new i Adie: aiden weer wlth the wei 


unit Barrymounts have eliminated this difficulty, because load-bearing of pages in the reprint and the quantity 
spring returns damper to normal position on every cycle. in any one shipment. 


All orders must be accompanied by 
remittance, including 3 per cent sales 
tax for New York City deliveries. 


@ Very light weight — helps you reduce the weight of 
mounted equipment. 
@ Hex top — simplifies your installation problems. 


@ High isolation efficiency — meets latest government Quantity Number of pages in reprint 
specifications (JAN-C-172A, etc.) — gives your equip- | ordered 4to8 12 16 24to32 
ment maximum protection. 5 $0.30 0.40 0.50 0.75 

i . i 10 0.25 0.35 0.45 0.60 

@ Ruggedized — to meet the shock-test requirements of = — oo. oo. oo 


military specifications. 
@ Operates over a wide range of temperatures — ideal for | Prices shown are per copy and include 


guided-missile or jet installations. postage; quotations on larger quantities 


et : 3 will be supplied on request. Since these 
Compare these unit isolators with any others — by making prices do not provide for invoicing and 


your own tests, or on the basis of full details contained in Barry accounting costs, purchase orders cannot 
Product Bulletin 531. Your free copy will be mailed on request. be accepted unless accompanied by re- 
mittance. Send order with remittance to 


Free samples for your prototypes are available through your 
nearest Barry representative. J. A. Campbell 
nal Director of Reader Service 
— — a a ar The Gage Publishing Company 
THE B A R i Yy CORP. | 1250 Sixth Ave., New York 20 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS = 


| 


Combined Reprints 


BECAUSE of the expense involved in 
producing these feature article reprints, 
the free service offered above cannot be 
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The new Raybestos-Manhattan 4 page 
technical bulletin showing samples 
of R/M Teflon Tape in colors is 
now available for engineers and ex- 
ecutives of companies using electrical 
insulation. A free copy will be sent 
you, if requested on your company 
letterhead. 


Samples of R/M Teflon Tape in 
various colors are attached to each 
folder. R/M Teflon Tape is now 
furnished in a range of colors as 
established by NEMA for polarity 
identification. 


RAYBESTOS-MANHATTAN, 
ASBESTOS TEXTILE DIVISION > MANHEIM, PA. 


FACTORIES: Manheim, Pa. * No. Charleston, S.C. * Bridgeport, Conn. * Passaic, N. J. ¢ Crawfordsville, Ind. 


The new bulletin describes the great 
variety of uses for these tapes in 
motors, generators, transformers, co- 
axial cables and other conductors. 
It also includes complete data on 
electrical and physical characteristics 
of Teflon and dimensions of all R/M 
Teflon Tapes. 


R/M Teflon Tape is made in widths 
from 4” to 12” and in gauges .0025” 
and heavier. It is strong and smooth, 
“snugs down” easily, has no saw- 
toothed edges. 


Don’t forget! Write for your copy of the 
new R/M Teflon bulletin today! 


R/M also manufactures Teflon tubing, rods and sheets. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Asbestos Textiles 


Abrasive and Diamond Wheels « Brake Linings ¢ Brake Blocks e Clutch Facings ¢ Fan Belts « Radiator Hose « Rubber Covered 
Equipment « Sintered Metal Products « Bowling Balls 


*Du Pont trade-mark for its tetrafluoroethylene resin. 
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INC. 


Mechanical Packings « Industrial Rubber Products 








wen LUDS 


IN BOLTED ASSEMBLIES, 
TROUBLE STARTS 


BEALL helical spring washers 
compensate for all 4 causes of 
looseness in bolted assemblies 


1. Bolt stretch 
2. Wear under nut and bolt head 


3. Pulverizing of paint, rust or scale 


4. Vibration 





TIGHT TIGHT TIGHT 


when assembled in service offer long service 


BEALL TOOL DIVISION of HUBBARD & COMPANY 


East Alton, Illinois 
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extended to longer reprints, or to book- 
lets including several reprints on related 
subjects. The following titles therefore 
are available at a modest charge in- 
tended to cover printing, handling and 
postage expense. To keep expense to a 
minimum copies are offered only on re- 
quests accompanied by remittance (in- 
cluding 3 per cent sales tax for New York 
City deliveries). Send orders with remit- 
tance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Wider Design Opportunities with the 
New Phenolics, June, July, and August 
1952, 28 pages. Combined reprint of 
this three-part feature discusses new 
resin formulations and new manufac- 
turing techniques for molding com- 
pounds and laminates; compounds with 
greater strength, stability, heat resist- 
ance and dielectric properties; includes 
special types of glass-fiber, synthetic 
fiber and epoxy-resin laminates, foam- 
type phenolics. 75 cents 


Adjustable-speed Drives, November 1952, 
24 pages. Concise, complete and sys- 
tematic survey of all the various types 
of electric motors, power conversion 
systems and control methods available 
to solve adjustable-speed drive prob- 
lems; a guide for the selection of the 
proper drive for a given machine; 
comprehensive 8-page bibliography in- 
cludes references to texts and articles 
bearing on current trends. $1.00 


Applying Magnetic Amplifiers, 40 pages. 
Combined reprint of the four articles 
on “Applying Magnetic Amplifiers” by 
Dornhoefer and Krummenacher pub- 
lished in 1951, plus two related articles 
on the application of magnetic ampli- 
fiers to motor speed control. The series 
of four articles cover the effect of 
design factors on performance, and 
procedure to follow in selecting the 
best combination of rating, power gain 
and core material for minimum size 
and cost. $1.50 


Overload Protection for Electric Motors, 
52 pages. Combined reprint of the 
complete series of eight feature articles 
appearing in ELEcTRICAL MANUFAC- 
TURING on various approaches to the 
problem of protecting motors and 
other power sources from overload 
while providing short-circuit protection 
to circuits and wiring. Also included 
are four other shorter articles on re- 
lated subjects. For an annotated list of 
these articles see the bibliography ap- 
pearing in June 1952 on page 308. 
Subjects covered include: Interpre- 
tation of ratings, calculating motor- 
temperature curves, fuses vs circuit 
breakers, dual-element fuses, thermal 
overload relays, inherent overheat pro- 
tection and fully magnetic circuit 


breakers. $1.50 


Designing Servomechanism Systems, 56 
pages. Combined reprint of seven fea- 
ture articles on related phases of the 
design of feedback control or servo 
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G-E Electronic Timer Has 
High Repetitive Accuracy 





Unloading 
Platform 









Initiating 
Switch 


Timer 


High-speed Rolls 


Limit Switeh| | 
Storte: 
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Central 
Control 
Panel 


Motor 






Timer 


PHOTOELECTRIC RELAY CR7505-K100 


One of a complete 
line of devices for 
all photoelectric 
applications. This 
model is inexpen- 
sive, has broad ap- 
plication. Bulletin a 
GEA-3533D. on 


£2) 





General Electric Electronic Timers 
assure precise timing of repetitive 
operations. One manufacturer reports 
the use of G-E timers on bearing 
grinding machines where they control 
cutting time and drift time. Here, G-E 
timers perform over 500 repetitive 
time cycles per hour. Where you re- 
quire a uniform product turned out at 
high speed, put the accuracy of the 
General Electric Electronic Timer to 
work for you. 


Controls F-hp Motor Directly 


Here, a G-E Electronic Timer con- 
trols directly the small motor of a box 
conveyor. The timer tells the motor 
when enough boxes have been deliv- 
ered to the gravity conveyor. A limit 
switch, actuated by the first box, tells 
the timer when to start. You can get a 
G-E Electronic Timer to start frac- 
tional-horsepower motors directly or 
handle motor starters up to NEMA 
Size 3. 


Can Be Remotely Adjusted 


Here a steel company, through a 
furnace control desk, controls the 
time cycle of high-speed rolls even 
though the timer is inaccessible. A 
limit switch actuated by the steel 
slab starts the electronic timer. Your 
G-E Electronic Timer can be located 
wherever necessary and _ remotely 
adjusted from a convenient location. 


SPECIFICATIONS 


EXCELLENT REPETITIVE ACCURACY 
High-quality capacitors permit errors 
no greater than + 2% of dial setting, 


independent of normal temperature 
changes. 

THREE TIME RANGES AVAILABLE 
.06-1.2, .6-12, 6-120 seconds, each 
continuously adjustable through a 
20:1 range. 

TWO TYPES OF OPERATION 

Can be set for immediate or delayed 
start. 

HIGH CONTACT RATING 

One million operations at full-load, 
up to ten million at less load. Handles 
motor starters to NEMA Size 3, 
starts f-hp motors directly. 

REMOTE CONTROL 

Timing potentiometer and dial as- 
sembly may be located where most 
convenient. 

CONSTRUCTION 

High quality components, conserva- 
tively rated for top performance and 
long life. 





Send to Section A785-1, General Electric Company, Schenectady 5, New York 


Please send me the following bulletins: 


[) Electronic Timer, GEA-5255B 


C) Photoelectric Relay, GEA-3533D 
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“Maverick” usually spells 


trouble, on the production line as ps 
f7 HT - Ad 
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an unknown quantity or a Ly 


well as out on the range. Being 


“Johnny-come-lately,” it leaves 
room for genuine doubt both as to 
performance and to quality. 

And that’s the reason so many 





experienced buyers— production 
experts to supervisors — insist 

on Kester . . . the one “brand” 
that is synonymous with the best 
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Insist on Kester for the exact job-engineered 
Solder you require; 8 major Fluxes in 

Core Solder, available in 5 core openings. Also 
... Kester Solid Wire and Bar Solder, 

Kester “Solderforms” and Kester Fluxes. 


SOLDER COMPANY 


4209 WRIGHTWOOD AVENUE + CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY * BRANTFORD, CANADA 





systems and four shorter articles on 
representative servo control applica- 
tions. Included are the four Herst ar- 
ticles on basic fundamentals of servo 
systems, types of systems, amplifiers 
and electrical and mechanical design 
factors. Three additional articles cover 
the full range of transducers includ- 
ing synchros, movable-electrode tubes, 
movable-core transformers, and a table 
listing and comparing 17 specific types. 
For a complete list of the contents of 
this booklet see March 1953, page 
294. Applications described are: con- 
tour follower systems, dynamic bal- 
ancing machine, stress-strain recorder, 
motor speed control, hydraulic piston 
synchronizer, and others. $2.00 


Engineering Testing as a Design Tool, 


76 pages. Combined reprint of twelve 
articles published in ELecrricaL 
MANUFACTURING in a planned program 
covering major phases of instrumenta- 
tion as a function of product develop- 
ment. Subjects include: engineering 
and environmental testing in the small 
plant; methods and equipment for 
sound and vibration; use of the vac- 
uum tube voltmeter, oscilloscope and 
high-speed photography in design; 
measurements of interrupted d-c non- 
sinusoidal a-c circuits. Also included 
are two articles on testing winding 
insulation in production and one on 
the problem of radio interference in 
r-f power equipment. For an anno- 
tated list of these articles see the 
bibliography appearing in October 
1952, page 346. $2.50 


Plastics and Dielectric Materials, 92 


pages. Combined reprint of fourteen 
articles reporting new and significant 
developments in new resins and insula- 
tions. Subjects include: fluorocarbons, 
silicone rubber, cast resin embedments, 
ceramic materials, glass-fiber paper, 
high-temperature insulation, behavior 
at radio frequencies and _ insulating 
varnishes. In addition to these 14 fea- 
ture articles, the combined reprint also 
includes an annotated list of more than 
80 articles published in ELecrricaL 
MANUFACTURING during the past eight 
years on basic research and practical 
applications. For a complete table of 
contents for this new combined reprint 
see February 1953, page 409. $3.00 


Reader Inquiry Facility 


Postcard return cards are pro- 
vided on page 233 as a conven- 
ience to the reader in obtaining— 
New Components and Materials 

Additional data from the sup- 

plier on any items reviewed in 

this issue. 
Literature for the Asking 

A copy of any manufacturer’s 

publication reviewed in_ this 

issue. 
Feature Article Reprints 

Single copies of selected feature 

articles reprinted for conven- 

ience in filing. 
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STRENGTH 


SHRINKING, WARPING 


EASY TO MACHINE — 
PUNCHES CLEAN 


GLASTIC “MM” vs. PHENOLIC “CE” 






















ALKYD POLYESTER 


@ BETTER INSULATION at LOWER COST ®@ 
PRICE Glastic sheet laminates bring you all this 
$.86 vs. $1.25 — for less than conventional phenolic lami- 
nates. Besides, you have negligible water 
! absorption, easy machining and clean punch-. 
oe ing; full range of thicknesses from 1/32” to 
ee ance 1-1/4”; in sheet sizes 24” x 36” or 72” x 36”. 
fi . . . Available also in molded form. .. . 
IMPACT Let the Glastic technical staff open the way 
IZOD to a new high in insulation assurance. 
15 vs. 5 @ Write for samples and technical information 
in "E-4” I ications. 
HEAT Bulletin on sheet or molded applications 
RESISTANCE THE GLASTIC CORPORATION 
*- after 200 hrs. at 150° C. 1823 East 40th Street ¢ Cleveland 3, Ohio 
30,000 vs. 6000 
ARC 
RESISTANCE GLASTIC Glass Reinforced Plastic 
120 vs. 5 ee oy 








JAN-C-76 HOOK-UP WIRE 


Types WL-SRIR-SRHV-SRRF in all sizes. All 
standard colors. 


MIL-W-16878 
Types A B C D E and F for operations up to 


+200°C available in all standard colors in- 


cluding Spiralon striping. 
EXTRUDED TEFLON HOOK-UP WIRE 


(Tetrafluoroethylene) Non-inflammable; resist- 
ant to chemicals (has no known solvent) tem- 
perature range +210°C to —90°C and below. 
Available in thin wall and specified hook-up 
wire sizes, with shield or jacket, as coaxial 


cable. 
SURCO HOOK-UP WIRE — ‘‘A-10”’ 
High grade insulation. Excellent resist- 


ance to defotmafion, high and low tempera- 
tures and aging. High electrical properties. 
Types available approved for continuous oper- 
ation to +105°C. 
AIRCRAFT WIRE 

Made to Military Spec. MIL-W-5086 and MiL- 
W-5274A. Nylon jacketed. Excellent resistance 
to abrasion, fungus, moisture and oils. 


SURFLENE INSULATED HOOK-UP WIRE 


(Extruded Monochlorotrifluoroethylene) Operat- 


ing temperature from +130°C to —60°C. 
High insulation resistance and dielectric 
strength. Excellent resistance to heat abrasion 
and most chemicals, Available in multi-conduc- 
tor cables. 


MINIATURE WIRE AND CABLE 


Made in conductor sizes down to No. 32 AWG 
in stranded and solid. Available in Spiralon 
colors. 


MULTI-CONDUCTOR CABLE 


Available in multiple conductor sizes from No. 
32 AWG and larger. Jacketing furnished in 
Surco, Surflene, Nylon, or to specifications. 
Available in unlimited spiral striped color 
code combinations and conductors. 


COAXIAL CABLES 


Many types approved and conforming to Jan- 
C-17A. Special designs including Extruded 
Teflon insulation. Please consult us. 


SURCO TUBING 


A high grade vinyl tubing available in special 
formulations (+105°C to —65°C). Standard 
compounds in stock in regular sizes. Also fur- 
nished in Polyethylene, Nylon, Extruded Teflon 
and Surflene. 


SPIRALON 


Color coding available on all vinyl and poly- 
ethylene insulated wire, with or without Nylon 
or Surflene jackets. One, two, or three spiral 
color stripes in standard Nema colors. 


Write today for technical assistance and samples 
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Engineered Wire and Cable for the Electronic and A 
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North Eastern District Meeting 

of AIEE Scheduled for Boston 

The Boston Section of the American 
Institute of Electrical Engineers will 
be host to the North Eastern District 
Meeting of the Institute, April 29- 
May | at the Sheraton Plaza Hotel. 
F. B. Haeussler, of the General Elec- 
tric Co., stated that theme of the meet- 
ing will be the golden anniversary of 
the Boston Section, organized Feb. 13, 
1903. 

On Thursday, April 30, C. A. Powel 
of the Massachusetts Institute of Tech- 
nology, will preside at the meeting 
where Dr. Karl T. Compton, chair- 
man of the corporation, MIT, will 
speak on “Nuclear Research in Retro- 
spect and Prospect.” At this session, 
Dr. L. R. Hafstad, director of Reactor 
Development, Atomic Energy Com- 
mission, will deliver a “Progress Re- 
port on Atomic Power.” 

Technical sessions will deal with 
microwave relaying, communications, 
transistors, voltage regulation, power 
system communications, magnetic 
amplifiers, industrial power distribu- 
tion, high voltage transmission and 
distribution and productive mainte- 
nance for industry. Conference on the 
textile industry and industrial proc- 
ess contro] also are scheduled. Mr. F. 
D. Snyder of Westinghouse Electric 
Corp. is chairman of the technical 
program. 


Plastics Society Elects Officers 
Gordon Brown was reelected presi- 
dent of The Society of the Plastics 
Industry, Inc., for a second year at 
the Annual Business Meeting of SPI. 
Mr. Brown is a vice-president of the 
Bakelite Co., Division of Union Car- 
bide and Carbon Corp. In addition 
to President Brown, the chairman of 
the board was also reelected for a 
second year. He is Horace Gooch, 
Jr., treasurer of Worcester Moulded 
Plastics Co. 

This Society, incorporated on May 
11th, 1937 in New York State, is the 
trade and technical association for 
the Plastics Industry. Its membership, 
made up of plastics companies located 
throughout the United States, Canada, 
and 15 other countries, consists of in- 
jection, compression and __ transfer 
molders; extruders; fabricators; lamin- 
ators; film, sheeting and coated fabrics 
processors; reinforced plastics manu- 
facturers; raw material suppliers; tool, 
die and mold makers; machinery and 


equipment manufacturers; 
and testing laboratories; etc. 
During the last ten years, the plas- 
tics organizations belonging to this 
industry trade association, have in- 
creased from 182 companies in 1942 to 
713 companies at the present time. 
Production of plastics’ raw materials 
during this same period has risen from 
213,365 tons in 1942 to an estimated 
1,300,000 tons for this year. 


research 


AIEE Meeting on Rubber 

and Plastics 

The AIEE Subcommittee on Rubber 
and Plastics Industries of the Com- 
mittee on General Industry Applica- 
tions will hold a two-day conterence 
on Electrical Engineering Problems in 
the Rubber and Plostics Industries. 
This conference will be held in Akron, 
Ohio, at the Mayflower Hotel, April 
20 and 21, 1953. 

Some of the titles announced are: 
“Electrical Procedures in Tire Testing 
Equipment,” by Harold Lamb, Adam- 
son United Engineering Co.; “Remote 
Electrical Transmission of Physical 
Data for Rubber and Plastics Plants,’ 


by W. D. MacGeorge, Automatic 
Temperature Control Co.; “Servo 
Mechanisms—Automatic Feedback, 


Practical Applications,” by Charles M. 
Edwards, Bendix 
tories; and 


Research Labora- 
“Current Limit Power 
Fuses for High, Interrupting Capacity 
Controllers.” by C. Colby, Firestone 


Tire & Rubber Co. 


Simmons Elected 

At the Annual Meeting of the Heat- 
ing and Cooling Coil Manufacturers’ 
Association held in Chicago, January 
28, 1953, L. L. Simmons was elected 
president. Mr. Simmons is connected 
with the American Blower Corp., De- 
troit, Michigan. The Association has 
recently established headquarters in 
Detroit, and is now actively engaged 
in the development of test codes and 
engineering standards. 


Industry, Government Scientists to 

Support Basic Materials Conference 

Twenty leading industrial research en- 
gineers and government scientists will 
comprise the advisory committee to 
formulate a program for the first Basic 
Materials Conference which will be 
held concurrently with the first Expo- 
sition of Basic Materials for Industry. 
The conference will be aimed at in- 
troducing the new industrial concept 
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To get better prints... faster 


Tapco Plant, Thompson Products, Inc. 
uses Kodagraph Autopositive intermediates 
in print production. 





The Tapco Plant knows full well that illegible shop prints 
pave the way for costly reading errors; knows, too, that 
Kodagraph Autopositive intermediates are low-cost insurance 
against such a possibility. 

It therefore reproduces its more critical and complex jet and 
valve drawings on Kodagraph Autopositive Paper Translucent 
and thus obtains—quickly and easily—sparkling “masters” for 
print-making which have dense photographic black lines on 
an evenly translucent, premium-quality paper base; which will 
produce highly legible whiteprints time after time at stepped- 
up machine speeds. 


Extremely fine-detailed drawings are reproduced on Koda- 
graph Autopositive Film, which captures the faintest detail . . . 
keeps close lines from “filling in”. . . and produces top-quality 
photographic intermediates which have extremely fast print- 
back speeds. 
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No negative step .. . no darkroom han- 





dling. Kodagraph Autopositive Paper and 
Film are handled in exactly the same man- 
ner... produce positive photographic inter- 
mediates directly. First, they are exposed in 
one of the Tapco Plant’s direct-process ma- 
chines—or in a photocopy unit. Then, they 
receive standard photographic processing. A 
fast, convenient room-light operation all the 
way. And no new equipment needed. 


Kedegraph Autepesttive Wetertdls 


“THE BIG NEW PLUS” in engineering drawing reproduction 
iene iseita acetal MAIL COUPON FOR FREE BOOKLET 


r 
Write today for a free 
copy of “Modern Draw- | 
ing and Document Repro- | 
duction.” It gives complete | 
details on the revolutionary | 
line of Kodagraph Repro- | 
duction Materials, which | 
you, or your local blue- | 
printer, can process conven- | 
iently, economically. | 
| 
| 
| 
| 









Autopositive intermediates save creative drafting 
time. Tapco Plant makes necessary changes in its 
basic designs without costly redrafting by (1) mak- 
ing Autopositive prints of the original drawing; (2) 
removing the unwanted detail from the Autopositive 
reproduction with eradicator fluid. Then, the drafts- 
man has only to add the new detail... and a print- 
making master is ready. One which will produce 
highly legible prints without confusing “ghost” im- 
ages in the eradicated area. 


ae EASTMAN KODAK COMPANY 


Industrial Photographic Division, Rochester 4, N.Y. 
Gentlemen: Please send me a copy of your illustrated booklet 


giving the facts on Kodagraph Reproduction Materials. 


Autopositive reclaims “unprintables.” 
Many old drawings that have lost line den- 
sity or are soiled or torn are transformed 
into print-making masters by reproducing 
them on Autopositive Paper or Film. Stains 
and crease marks are dropped out . . . weak 
detail is made more legible—saving hours of 
redrafting. Autopositive Paper is also used 
to duplicate a variety of office records, non- 
translucent vendor prints, etc. 
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HESE Industrial Gearmotors are 

built to stand up under all condi- 
tions. Here’s why — quality construc- 
tion throughout, finest alloys for gears 
and pinions, accurate alignment, 
heavy-series ball bearings, rigid cast 
iron frames and precision production. 

A. O. Smith Gearmotors are offered 
in twenty-one standard speeds rang- 
ing from 780 RPM down to 13.5 RPM 
and in ratings from 1 HP to 50 HP. 
Standard AGMA Classes I, II and III. 
Special output speeds and mounting 
arrangements available on request. 


FREE — For 12-page engineering bulle- 


tin, write A. O. Smith Corporation, Electric 

Motor Division, 1000 Webster St., Dayton 

4, Ohio. Or, Western Division, 5715 SMITH- 
way St., Los Angeles 22, Calif. 











ELECTRIC MOTOR DIVISION 
Factories at Tipp City, Ohio and Los Angeles, California 


Offices in Principal Cities 





that a knowledge of all materials is 
essential before a single material can 
be used for a product. 

In addition to the advisory com- 
mittee for the conference, heads of 
21 major companies have formed a 
board of sponsors for the exposition, 
which will be held at Grand Central 
Palace, N. Y., June 15-19. Don G. 
Mitchell, president, Sylvania Electric 
Products, Inc., is chairman of this 
board. The conference will be held 
at the Hotel Roosevelt, N. Y., June 
16-18. 

One of the principal functions of 
the conference will be to analyze how 
selection of materials can be coordi- 
nated with other industrial functions. 
such as design, production and sales. 
An effort will be made not only to 
outline the nature of existing mate- 
rials but also to study materials now 
being developed and those of the 
future. 

Committee members include: F. 
M. Clark, general engineering labora- 
tory, General Electric Co.; Dr. Zay 
Jefferies, materials specialist, Pitts. 
field, Mass.; N. A. Kahn. consulting 
metallurgist, materials laboratory, N. 
Y. Naval Shipyard; W. E. Kingston, 
director, atomic energy division, Syl- 
vania Electric Products, Inc.: and 
Dr. H. H. Lester, chief, metals re- 


search branch, Watertown Arsenal. 
U. S. Army. 

Also named were Dr. Clarence 
Lorig, assistant director, Battelle 


Memorial Institute: R. W. Pearson, 


manager, engineering services and 
standards, RCA-Victor division, Radio 
Corp. of America; Thomas E. Piper, 
staff engineer, guided missile division, 
Consolidated Vultee Aircraft, Po- 
mona, Calif.; J. B. Seastone, manager, 
materials division, | Westinghouse 
Electric Corp.; Loren W. Smith, head, 
metallurgy section, Cornell Aero. 
nautical Laboratory; and W. A. 
Stadtler, manager, technical service 
laboratory, International Business Ma- 
chines Corp. 


Program Set for Electronic 
Components Symposium 

Six General Sessions have been sched- 
uled for the 1953 Electronics Com- 
ponents Symposium to be held April 
29, 30 and May 1 at the Shakespeare 
Club in Pasadena. The general sub- 
ject to be covered will be “Critical 
Problems being Faced by the Elec- 
tronic Industry in Meeting Industrial 
and Military Demands.” 

Papers scheduled for presentation 
include: “The Development of Indus- 
try Standards by the RTMA,” Ralph 
R. Batcher, chief engineer, Radio 
Television Manufacturers Assn.; “The 
Component Problem in _ Industrial 
Electronics,” Ellsworth D. Cook, di- 
vision engineer, General Engineering 
Laboratory, General Electric Co.; 
“Protective Coatings for Etched Cir- 
cuit Wiring,” Morris Weinberg and 
Lester J. Martin, Hughes Aircraft Co.; 
“Review of Component Progress for 
Auto-Sembled Electronic Equip- 





Calendar of Meetings 


April 20-22—1953 Metal Powder 
Show and Ninth Annual Meeting, 


sponsored by the Metal Powder 
Association, Hotel Cleveland, Cleve- 
land, Ohio. 


April 20-23—Annual Packaging Ex- 
position, Navy Pier, Chicago. 


April 29-May 1—Electronic Com- 
ponents Symposium, sponsored by 
the American Institute of Electrical 
Engineers, Institute of Radio Engi- 
neers, Radio-Television Manufac- 
turers’ Association, and West Coast 
Electronic Manufacturers Associa- 
tion, Shakespeare Club, Pasadena, 
Calif. 


May 9-15—Annual Meeting and 
Conference, sponsored by The So- 
ciety of the Plastics Industry, Inc., 
Cruise to Bermuda. 


May 11-13—National Conference on 
Airborne Electronics, sponsored by 
the Dayton Section and the Profes- 
sional Group on Airborne Elec- 
tronics of the Institute of Radio 


Engineers, Dayton Biltmore Hotel, 
Dayton, Ohio. 

May 22-23—Spring Meeting, Soci- 
ety for Experimental Stress Analysis, 
Hotel Shroeder, Milwaukee. 

June 15-19—Exposition of Basic 
Materials for Industry, Grand Cen- 
tral Palace, New York. 

June 15-19—Summer General Meet- 
ing, American Institute of Electrical 
Engineers, Hotel Chalfonte-Haddon 
Hall, Atlantic City. 

June 29-July 3—Annuel Meeting, 
American Society for Testing Mate- 
rials, Hotel Chalfonte-Haddon Hall, 
Atlantic City. 

Aug. 19-21—Western Electronic 
Show & Convention, jointly spon- 
sored by the West Coast Electronic 
Manufacturers’ Association and the 
Seventh Region of the Institute of 
Radio Engineers, Civic Auditorium, 
San Francisco. 

Sept. 28-30—Ninth Annual National 
Electronics Conference, Hotel Sher- 
man, Chicago. 
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International Division, Milwaukee 1, Wisconsin 
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H" 
CLASS 


Cy0¢ MAGNET WIRES OPERATE AT TEMPERATURES 
WELL ABOVE THE 180°C. LIMIT FOR CLASS H INSULATION 


F YOUR PROBLEM is the design of reliable 

miniaturized electrical equipment, inves- 

tigate the size and weight savings made pos- 
sible thru the use of Ceroc Magnet Wires. 


¥%& These wires—Ceroc 200, Ceroc ST, and 
Ceroc T—all have a base insulation of a thin 
flexible ceramic material which makes possible 
Operation at temperatures above the present 
Class H limit of 180°C. And thus permits 
higher current density in conductors. 


%& For operation at 250°C, Ceroc ST (single 
Teflon) and Ceroc T (double Teflon) have a 
tetrafluoroethylene overlay while Ceroc 200 
for 200°C. application has a silicone coating 
on the ceramic to facilitate winding. 


%& Ceroc ST and Ceroc T have been used suc- 
cessfully to 350°C. in short-time military ap- 





Ceramic 
Insulation 












EXPORT: Cable SPREXDIV, NORTH ADAMS, MASSACHUSETTS 
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CEROC 200 


plications because of their unique ceramic- 
Teflon insulation combination. 


% All three wires have better crossover char- 
acteristics than all-plastic insulated wire, a 
very important consideration in many appli- 
cations. 


% For size and performance data on Ceroc 
wires, write on your business letterhead to the 
Application Engineering Department, Sprague 
Electric Company, 307 Marshall Street, North 
Adams, Massachusetts. 


%& And remember, with its years of experience 
in quality control, the Sprague Electric Com- 
pany delivers to you a product of uniformly 
high quality to meet and exceed conservative 
engineering performance design guides. 


ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES 







Ceramic Ceramic 
Insulation Insulation 


Thin 
Silicone 
ilm 





Single 
Tefion 
Overlay 


CEROC ST CEROC T 
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HOW WOULD YOU MOVE THIS 





We of Parts? 


LIKE THIS?... OR THIS?. 
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LLET BOXES 


th CUT MATERIALS HANDLING COSTS 


Q, SHARPLY REDUCE STORAGE COSTS 


Write for your FREE copy of “The 
General Box.” It shows how to 
Cut Packing and Shipping Costs. 





Denville, N. J., Detroit, East St. Lovis, Kansas 


BOX COMPANY aemmncr OFFICES AND FACTORIES: Cincinnati, 
GENERAL OFFICES: City, Louisville, Milwaukee, Sheboygan, Win- 
1877 Miner St, 


8 xkKx«xx } Des Plaines, lll, 


chendon. General Box Company of Mississippi, 
Meridian, Miss. Continental Box Company, Inc., 
Houston, Dallas 


ENGINEERED SHIPPING CONTAINERS FOR EVERY SHIPPING NEED 


¢ Wirebound Crates and Boxes © Generalift Pailet Boxes © Generalite Beverage Cases 
¢ Cleated Corrugated and Watkins-Type Boxes : 
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e All-Bound Boxes © Corrugated Boxes 


ments,” V. J. Kublin and R. A. Ger- 
hold, Squier Signal Laboratory, Sig- 
nal Corps Engineering Laboratory; 
“Components for Mechanized Produc- 
tion of Electronic Equipment,” L. K. 
Lee and F. M. Hom, Standard Re- 
search Institute; and “Temperature- 
Pressure Derating of Electron Tubes,” 
Bernard Smith, Wright Air Develop- 
ment Center, Wright-Patterson Air 
Force Base. 

In addition, those attending will 
hear: “Electron Device Reliability vs 
Post-War Equipment Complexity,” 
John E. Gorham, Evans Signal Labo- 
ratory, Signal Corps Engineering Lab- 
oratories; “Reliability—Tubes vs Tran- 
sistors,” C. W. Martel, Raytheon 
Manufacturing ~—_Co.; “Improving 
Equipment Reliability by Tube Aging 
and Inspection,” Roy E. Colander, 
Pacific Division, Bendix Aviation 
Corp.; “Rudiments of Good Circuit 
Design,” Norman H. Taylor, Massa- 
chusetts Institute of Technology; “Re- 
liability of Transistors,” R. M. Ryder 
and W. R. Sittner, Bell Telephone 
Laboratories; “Characteristics and Ap- 
plications of Voltage Sensitive Dielec- 
trics,” George $. Shaw and James L. 
Jenkins, Radiation, Inc.; “Some Char- 
acteristics and Limitations of Capaci- 
tor and Resistor Components,” Julian 
K. Sprague and Leon  Podolsky, 
Sprague Electric Company; and “Re- 
cent Developments in Dielectric Ma- 
terials Related to Component Develop- 
ment,” G. T. Kohman, Bell Tele- 


phone Laboratories. 


WESCON Wants Technical Papers 
Authors are invited to submit pro- 
spective papers for the technical ses- 
sions of WESCON (Western Elec- 
tronic Show and Convention) which 
will be held in San Francisco August 
19 through 21. WESCON is jointly 
sponsored by the 7th Region IRE and 
by the West Coast Electronic Manu- 
facturers’ Association. 

According to the announcement by 
B. M. Oliver, papers chairman, suit- 
able papers might be in the fields of 
circuits, communication theory, com- 
puters, control and instrumentation, 
electron devices, transistors and non- 
vacuum tube electronics. 

Authors desiring to make presenta- 
tion at WESCON are asked to con- 
tact Mr. Oliver, Research Director, 
Hewlett-Packard Co., 395 Page Mill 
Road, Palo Alto, Calif. The program 
will be closed on May 1. 


AIEE To Cover Heating 

The Electric Heating Committee, to- 
gether with the Michigan section of 
AIEE will hold a special two day con- 
ference at the Detroit-Leland Hotel 
in Detroit on May 26 and 27. Vari- 
ous aspects of electric heating, rang- 
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Tillotson 
Manufacturing Co. 
writes: 


“DIE CASTINGS 
BY HOOVER 


help us make a 
much better 
product ata 
much lower cost” 













These complex die castings, pro- 
duced by Hoover for the makers 
of the famous Tillotson Carbure- 
tors, are notable for their intricate 
coring and many close tolerances. 
They contain holes on all sides 
which must be perfectly aligned, 
and sections of the castings must 
be free from porosity to prevent 
leakage. Among the specific advantages of having their carburetor 
bodies die cast by Hoover... advantages that may apply to your 


own production problems... The Tillotson Company points out: 


@ Broader possibilities in engineering design. 


Saving in machining time due to large percentage of small 
holes cored to size and flat surfaces cast smooth. 


Saving of number of machines in production line. 
Longer tool life, fewer tools required. 
Cleaner to handle, less scrap in plant. 


Almost complete elimination of rejects. 


Smoother, neater appearance and strength with light- 
The Hoover Company's complete production facilities for weight which have increased our sales tremendously. 
promptly meeting your requirements include 8 zine die-casting 
machines, and 27 aluminum die-casting machines carrying 
ratings up to 400 tons. Castings can be produced from the ae , , A ae ; s 
smallest practical size up to 12” x 12” area and 8 lbs. weight rHE HOOVER COMPANY, Die Casting Div., North Canton, Ohio 


for aluminum and 7” x 10” and 5 Ibs. for zine. i 
Get a bid from 


HOOVER 


Specialists in the fields of die castings since 1922 


Write for file folder, ‘‘Die Castings.” 
Shows how to step up production and cut 
costs. Shows their advantages, how they 
are made, how they should be designed, 
how they help you step up production 
and cut costs. 
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ELAPSED 


INDICATORS 


HAYDON * Manufacturing Co., Inc. 


SUBSIDIARY OF GENERAL TIME CORP. 
2528 ELM STREET, TORRINGTON, CONNECTICUT 


Please send your latest engineering data on TIMING DEVICES to: 





TIME 
DELAY 
RELAY 


Timers and timing components are the only products manufactured. 
by HAYDON*. Our whole effort, concentrated on time and timing, 
makes it possible for users of timing devices to obtain standard 
devices that have many advantages. 


The basic element in all HAYDON timers is the rugged, industrial-type 
HAYDON motor. It offers slow motor speed so that various shaft out- 
put speeds may be obtained with a minimum of gearing and fast 
moving wheels — this makes for quiet operation. The motor is unusu- 
ally compact and takes up very little space, it is totally enclosed and 
operates in any position. These and many other equally fine features 
make HAYDON timers ideal for many applications. Send in that 


coupon today. 


* TRADEMARK REG. U.S. PAT. OFF. 
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HAYDON Mfg. Co., Inc. 


Subsidiary of GENERAL TIME CORP. 


2528 ELM STREET 
TORRINGTON, CONNECTICUT 
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RESET TIMER 











ing from furnaces to induction heat 
ing equipment will be discussed, with 
at least 20 papers on the subject pre- 
sented by outstanding authorities in 
electrical engineering. 

Some papers to be given are: “Fluid 
Analogues for Heat Conduction in 
Industrial Electric Heating,” by Prof. 
A. D. Moore, University of Michi- 
gan; “Controls Contribute Safety, De- 
pendability and Quality to Electric 
Heating Processes,” by R. E. Yates, 
Protection Controls, Inc.; “Electric 
Heating of Fluids,” by Leo P. Hynes; 
and “Transverse-Flux Induction Heat- 
ing Used in Continuous Heat-Treat- 
ment of Non-Ferrous Strip,” by R. 
M. Baker, Westinghouse Corp. 


Designers to Discuss New 
Developments in Plastics 


Industrial designers and _ representa- 
tives of the plastics industry will 
meet in New York to discuss new and 
dramatic uses of large plastics mold- 
ings in furniture, radios, television 
sets, air conditioners, appliances, and 
office machines. 

Members of the Committee on 
Large Plastics Moldings and the So- 
ciety of Industrial Designers have set 
April 15 as the date for sessions on 
these new applications of plastics. In 
conference, 125 designers, manufac- 
turers, plastics materials producers, 
and molders will discuss new and im- 
proved home and office products in 
plastics. New materials, new designs, 
and new techniques for products using 
molded thermosetting plastics mate- 
rials in large shapes will be covered. 

Co-chairman of the conference are 
Jean O. Reinecke, president of the 
Society of Industrial Designers, and 
John Bachner, chairman of the Com- 
mittee on Large Plastics Moldings. 


Machine Tool Electrification Forum 


The 17th Annual Machine Tool Elec- 
trification Forum, sponsored by the 
Westinghouse Electric Corp. will be 
held in Buffalo, N. Y., on Tuesday and 
Wednesday, April 14 and 15, 1953. 
The first day’s sessions will be held in 
the Hotel Statler; the second day's 
sessions, at the Motor and Control 
Division of Westinghouse. 

Because of the rapidly growing in- 
terest in automation a special discus- 
sion will cover the automation re- 
quirements of the big users of machine 
tools as well as how the machine 
tool builder can meet these require- 
ments. Representatives from the Ford 
Motor and Heald Machine Companies 
will conduct this discussion. 

The tentative line-up of papers and 
authors is as follows: “Automatic 
Loaders for LeBlond Crank Shaft 
Lathes,” by N. D. Cooper, R. K. Le- 
Blond Machine Tool Co.; “Applica- 
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tion of Telephone Equipment to Ma- 
chine Tool Control,” by H. E. Grimes, 
Avey Drilling Machine Co.; and “Vi- 
bration Mounting of Standard Motors 
for Precision Grinding Applications,” 
by W. C. Gallmeyer, The Gallmeyer 
& Livingston Co. 

Also on the program are these: 
“Report of the Electrical Committee 
National Machine Tool Builders As- 
soc.,” by Hydraulic Press Manufac- 
turing Co.; “A New Control Relay,” 
by J. D. Ellis, Westinghouse Electric 
Corp.; “Unique Problems and Solu- 
tions,” by J. M. Morgan, Cincinnati 
Milling Machine Co.; “Coordination 
of Electric, Hydraulic, Mechanical, 
and Pneumatic Elements of Machine 
Tool Design,” by K. O. Tech, The 
Cross Co.; “NEMA Re-Rate program,” 
by S. H. Keller, Westinghouse Elec- 
tric Corp.; and “European Design of 
Electric Equipment and International 
Standards,” by W. H. Formhals, 
Westinghouse Corp. 





Men ' 


in Industry 





Detroit’s Electrical Bureau has lost 
its chief, Kent P. Stiner, to the Bull- 
Dog Electric Products Co., also of 
Detroit. As product engineering co- 
ordinator of BullDog, Stiner will act 
as liaison between the three divisions 
of the firm’s engineering department 
and its customer, field organization, 
and other departments. 


Allis-Chalmer’s Norwood Works, 
Cincinnati, gains the following new 
engineers: Robert G. Bartheld, Rich- 
ard L. McDermott and Walter A. 
Giger, all named application engi- 
neers in the electrical section; and 
Walter G. Nolte, new assistant engi- 
neer in the research laboratory. 


Verne C. Kennedy, Jr., is a newly 
appointed director of sales and engi- 
neering for Streeter-Amet Co., manu- 
facturers of electronic scales, data 
recorders and _traficounters. 


William J. Bergen has become 
manager of merchandise sales for the 
Clark Controller Co., Cleveland. 


More chief engineer moves: C. Clin- 
ton Honeywell to the top engineering 
post of Servo-Tek Products, Haw- 
thorne, N. J. Honeywell was a project 
engineer at the Eclipse-Pioneer Div., 
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HAYDON 


FOR REFRIGERATORS 





FOR MANY OTHER APPLIANCES 


The HAYDON Range Timer has many improvements long hoped for in 
the industry. Its unusual simplicity of design assures accurate, depend- 
able performance. It has many features that help make sales—beautiful 
in appearance, it is extremely simple to operate and equally easy to 
read. Grease, dust and other foreign matter cannot mar the clock face 
so it retains its bright, “new” look indefinitely. 


The HAYDON Defrost Timer incorporates both time and thermostatic 
control of defrosting. Thermostat adjustment when required is a simple 
field service operation. This timer is so designed that the differential 
between initiation and termination of defrost can be very closely held. 
It is compact in design, totally enclosed, quiet in operation, will operate 
in any position and incorporates a ‘fail-safe’ feature. 


The HAYDON Clothes Dryer Timer is an efficient basic design that can 
readily be adapted to all requirements. The design emphasis is on 
rugged construction and dependable operation. As in all HAYDON 
Timing Devices, this unit features a fully enclosed motor, with controlled 
lubrication, for operation in any position. 


Experienced HAYDON Sales Engineers, backed by an organization con- 
centrating its entire facilities on the development and manufacture of 
Timers and Timing Motors, will be glad to help you with your applications. 


“TRADEMARK REG. U. S. PAT. OFF. 


HAYDON Mfg. Co., Inc. 


Subsidiary of GENERAL TIME CORP. 


2528 ELM STREET 
TORRINGTON, CONNECTICUT 
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SPECIALLY 





KLEIN 


Quality Pliers 







DESIGNED 


SLOT 


FOR THE ELECTRICAL INDUSTRY 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


LONG NOSE PLIER 
307-5-Yeal —Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive grip. 









CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 
available with- 
out knurl. 


TRANSVERSE END 
CUTTING PLIER 

204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 
cutters are too bulky. 
Gives a clean, flush cut 


This Klein Pocket Tool 
Guide gives full infor- 
mation on all types and 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 





"Since 1857" 


Mathias 


3200 
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BELMONT AVENUE, 


ready for work. All are hammer 
forged fromhigh-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality “since 1857.” 


OBLIQUE CUTTING 
PLIER — 210-51 — For 

cutting small wires or 
trimming plastic. Entire 

length of cutting knives 

works flush against cut- 

ting surface. 5 — 


6-inch sizes. ; 
or 6-inch sizes Aa 


LT 


LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5—Smaller 
than 210-5L with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 


against cutting surface. ft WV 


DUCK BILL PLIER 
306-5-Y2—This com- 
pact plier has jaws of 
sufficient width to hold 
small springs, yet small 
enough to form wire in 


confined places. 


ASK YOUR SUPPLIER 






Foreign Distributor: 
International Standard 
Electric Corp., 

New York 






& Sons 


CHICAGO 438, ILLINOIS 
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Bendix Aviation Corp., Teterboro, 
N. J., before joining Servo-Tek. 


Three recent Electric Products Co, 
appointments name among others, Dr. 
W. A. Thomas, who will take the 
post of chief engineer. He will have 
charge of all electrical and mechan. 
ical engineering as well as 
development and research. The 
Cleveland firm also announces that 
E. D. Smith, consulting engineer, will 
be responsible for assigned engineer- 
ing projects calling for highly spe- 
cialized investigation and develop- 
ment. In the same promotional shift, 
J. J. Unger becomes manager of elec- 


design 


trical engineering. 


the Fairbanks-Morse 
organization, Chicago, indicate that 
Frank M. Mason, Jr., former director 
of engineering, will be the coordinator 
of Government business. A second ap- 
pointment makes J. F. Weiffenbach 
chief product engineer of the manu- 
facturing division, with headquarters 
in Chicago. Into the company’s new 
plant now nearing completion in 
Kansas City, Kansas goes J. R. Walsh 
as manager. He was formerly man- 
ager of the Stuttgart, Ark., works, 
and will be succeeded there by W. P. 
McAnally, previously supervisor of 
production at Stuttgart. 


Changes in 


The American Brass Co., Waterbury, 
Conn., has named John R. Freeman, 
Jr., vice president of metallurgy and 
research. 


Also tapped for a vice presidency 
is Werner I. Senger of Gisholt Ma- 
chine Co., Madison, Wis., for whom 
the post of vice president in charge 
of balancing was created. Mr. Senger 
has been working in the field of bal- 
ancing machine development and en- 
gineering since 1924, and is recog- 
nized today as a leading authority on 
the subject. 


Staffing newly established depart- 
ments of the General Electric Co.’s 
motor and generator division § are 
Charles J. Koch, manager of engi- 
neering, medium induction motor de- 
partment, and George I. Clover, man- 
ager of manufacturing of the same 
department; Bascom H. Caldwell, 
manager of engineering, synchronous 
and specialty motor and generator de- 
partment, Lynn (Mass.) River Works, 
and James M. Sullivan, manager of 
manufacturing. 


The Trane Co., La Cross, Wis., 
manufacturer of air conditioning, 
heating and ventilating equipment, 
has just appointed George A. Ellis 
to its products engineering depart- 
ment. Control application engineering 
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REDUCE 


electrical losses 
in ignition systems 


... avoid 
arc tracking! 


Exceptional electrical and mechanical prop- 
erties, including A.S.T.M. arc resistance 
of 180 sec., make Plaskon Alkyd pre- 
ferred by manufacturers of electrical parts. 





P&D 
Distributor Rotor 


All applications shown are prod- 
ucts of the P & D Manufacturing 
Company, Inc., Long Island City, 
New York; the first complete 
independent automotive ignition 
manufacturer to use only Plaskon 
Alkyd for critical parts. 
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Distributor Cap 


Molded of Plaskon Alkyd, the top of this P & D 
Super Ignition Coil used in high-compression engines 
offers superior dielectric strength of more than 350 
volts per mil, preventing electrical breakdown and 
resisting carbon tracking. In addition, Plaskon Alkyd’s 
high dimensional stability insures smooth operating 
efficiency in ignition systems. 

P & D distributor rotor and cap (at left) utilize 
Plaskon Alkyd’s near-perfect dimensional stability 
. . . no measurable change occurring under varying 
conditions of heat and humidity. Plaskon Alkyd parts 
can be used safely, even under a mechanical load, for 
continuous exposure at temperatures up to 300°F. 
Plaskon Alkyd has a linear coefficient of thermal 
expansion of 20 x 10-° in/in., and a water absorption 
value of only .11% to .16%. 

Plaskon Alkyd can improve your product through 
greater over-all reduction in dimensions. Plaskon 
Alkyd’s faster molding at reduced pressure means 
more production per mold cavity—more profits for you. 

Plaskon Alkyd’s outstanding electrical and physical 
properties are also being used advantageously in other 
electrical applications, including heavy-duty, motor 
insulation components and electronic equipment of 
all types. Write for more complete information today. 


PLASKON DIVISION 


Libbey « Owens « Ford 
Glass Company 
Toledo 6, Ohio 
District Offices: 

Boston e Charlotte, N.C. « Chicago e Cincinnati 
Cleveland « Detroit « Los Angeles e New York 
Philadelphia « Washington, D. C. 
Manufacturers of Molding Compounds, 
Glues, Industrial and Coating Resins 
In Canada 


Canadian Industries, Ltd. 
Montreal, P.Q. 
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LORD MOUNT! NGS--- 


Control Vibration 
in PORTER-CABLE’S 


106 PORTABLE SANDER 
== 













The unique Lord application illustrated above accommodates 
controlled orbital motion of the sanding head in the Porter-Cable 
#106 Finishing Sander. “Lord Bonded-Rubber Mountings”, 
Porter-Cable reports, “outlast any mountings previously used 
because of the excellent bond between rubber and metal” and 
thus contribute much to the efficient operation of this popular 
Porter-Cable unit. You may have a similar problem to solve 
in the products you manufacture. Your request for information 
is invited. We will be pleased to consult with you on the appli- 
cation to your products of Lord Vibration and Shock Control 
Mountings and Bonded-Rubber parts. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
7310 Woodward Ave. 280 Madison Avenue . 520 N. Michigan Ave. Rm. 811, Hanna Bldg. 


LORD MANUFACTURING COMPANY « ERIE, PA. 
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and control systems will be Mr. Ellis’ 
main assignment. He comes to Trane 
from General American Aerocoach 
Co. Joining Ellis in the Trane prod- 
ucts engineering department _ is 
Wyman K. Ender, formerly associated 
with Douglas Aircraft Co., El Se- 
gundo, Calif. He will work on de- 
velopment of the Trane hermetic 
centrifugal refrigeration units. 


Henry F. Arndt of the Detroit 
Electric Furnace Div., Kuhlman Elec- 
tric Co., Bay City, Mich., has been 
named chief engineer to replace 
Charles V. Kilburn who resigned in 
January to join the Essex Wire Corp. 


New manager of the Dayton, Ohio, 
application engineering office of 
Sprague Electric Co., North Adams, 
Mass., is Allan J. Weinberger, former 
section head of the test devices divi- 
sion of the U. S. Naval Ordnance 
Plant, Indianapolis. 


Multiple operations of Redmond 
Co., Inc., Owosso, Mich., will be in 
the hands of a newly designated ex- 
ecutive vice-president and general 
manager, James W. Tweedy, Jr. He 
will direct the company’s operations 
in Owosso and Ithaca, Michigan, 
Jacksonville, Ark., and St. Thomas, 
Ont., Canada. Tweedy advances to 
the new post from the vice presidency 
of induction motor sales. 


Mechanical Seal Div., Crane Pack- 
ing Co., Chicago, has appointed A. J. 
Solari its chief engineer. 


Engineering supervision of the car 
bon controls section of Clarostat Mfg. 
Co., Inc., Dover, N. H., has been 
assumed by Alden R. Joy, who has 
just been made a senior engineer of 
that company. Joy will handle design 
and development of new carbon ele- 
ment products. Also appointed to the 
position of a senior engineer in Claro- 
stat’s engineering department, is Ro- 
land J. Melanson, instrumental in the 
development of the firm’s precision 
wire-wound controls. 


Sterling Engineering Co., subsidi- 
ary of American Machine & Foundry 
Co., Laconia, N. H., announces a new 
vice president in charge of engineer- 
ing. He is Kenneth A. Killam. The 
firm manufactures electrical and 
radiosonde relays. 


Malcolm P. Herrick becomes chief, 
and Rudolph G. Miller assistant chief 
engineer of Stromberg-Carlson Co., 
radio-television division, Rochester, 


mM. B. 


Also in the communications field is 
the appointment of Robert T. Cava- 
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PRODUCTS wired for life 


Scilla A.C.-D.C. Alternator Systems have been known to run over half a 
million miles . .. and perform at top efficiency the entire period. Such unusually long 
performance ... effecting great savings . . . can come only from the skillful application 
of advanced engineering, precise manufacturing and the use of the finest materials. 
Here, as in the manufacture of many other fine electric and electronic products, 
Warren Wire is used for its easy handling, efficiency and dependability. 
There’s a Warren Wire Engineer near you trained to help you solve your wire problems 
right in your own plant. There is no obligation, of course. 


Write for new Teflon Specification +1001, dated Februa 
Se 3o 


WARREN WIRE CO 
: Fest ee Man me: ee / 
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The Original 
SILICONE HEAT-RESISTANT FINISH 


Withstands 500° F. in Color Application 





SICON CONVENTIONAL 
SILICONE FINISH FINISH 


These two heater shells were sub- 
jected by Midland Engineers to a 
500°F. heat test, for four hours, 
followed by a 300 hour salt spra 

test conforming to ASTM B117-49T. 
SICON retained color, gloss, ad- 
hesion. A widely used specification 
finish for this purpose failed com- 
pletely. The pictures tell the story. 


MIDLAND INDUSTRIAL FINISHES CO. 


WAUKEGAN, ILLINOIS 
ENAMEL © SYNTHETICS + LACQUERS + VARNISHES 
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ACTUAL TESTS PROVE 
SICON’S SUPERIORITY 


It was felt that army ordnance re- 
quirements for truck heaters de- 
manded an olive drab protective 
finish that would withstand tem- 
peratures of approximately 500° F., 
followed by a salt spray test. SICON 
was tried and is being used by 
Stewart-Warner in production be- 
cause it met these rigorous de- 
mands. 


If you require a finish in a decora- 
tive color with specific heat resist- 
ant properties, SICON, the original 
Silicone-Base Heat Resistant Fin- 
ish, may be the only finish that will 
do the job. It will pay you to in- 
vestigate. Write for illustrated 
brochure without obligation. 









nagh to the position of assistant di- 
rector of research of Du Mont’s Re- 
search Laboratories. He had formerly 
spent 18 months as chief engineer of 
the receiver division on a leave of 
absence from research. 


Calresin Corp.’s new encapsulating 
division sales manager combines both 
a plastics and electronics background 
in the person of Robert Strong, for- 
merly consulting electronics engineer 
to Allen B. Du Mont Laboratories, 
and assistant to the chief engineer of 
the Pacific division of radar and sonar, 
Bendix Aviation Corp. Calresin, one 
of the largest encapsulators of elec- 
tronic parts, is located at Arcadia, 
Calif. 


John H. Fassett, manager of the 
clutch division, Hilliard Corp., EI- 
mira, N. Y., was elected a vice presi- 
dent of the corporation. Management 
of sales, engineering and service of 
the clutch division will continue to 
be his area. 


Lear, Inc.'s most recent move 
after establishing its electro-mechan- 
ical operations in Grand Rapids as 
a separate department, is the ap- 
pointment of T. K. Greenlee as chief 
electro-mechanical engineer. The de- 
partment was set up to accommodate 
the company’s expansion in the field 
of aircraft actuating and control 
equipment. 


Dwight W. Bloser, formerly chief 
engineer of the Transicoil Corp., New 
York City, was named vice president 
of that company recently. Bloser’s 
new post gives him supervision of 
the design and production of control 
motors, gear trains, induction gen- 
erators, servo amplifiers, and syn- 
chros. Prior to joining the company 
in 1952, he was senior engineer of 
Kearfott’s Motor and Synchro Labo- 
ratory. 


An addition to the engineering staff 
of Kuhlman Electric Co., is Charles 
R. Kirkbride, who will act as admin- 
istrative assistant to the director of 
engineering. Kirkbride has been asso- 
ciated with the Uptegraff Mfg. Co., 
Penn Electrical Co., and Pennsylvania 
Transformer Co. 


Lawrence H. Flora has become di- 
rector of engineering for Tinnerman 
Products, Inc. He joined the Cleve- 
land firm in 1942 and served as head 
of the development department until 
1949 when he was appointed chief 
engineer. 


To increased responsibilities at the 
Hawley Works of  Allis-Chalmers 
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... when you LEAD them,that’s game in the BAG 


You have to shoot ahead of fast-moving game, if you want to take home something for dinner. Same 
with business. Now's the time to plan for the day when you can get all the materials you want, with 
allocations gone, orders maybe not so plentiful, and competition red-hot. @ Allegheny Stainless Steel 
can work marvels in adding sales advantages to the products you make, or reducing operating 
costs in the equipment you use. Let our Development Engineers show you how. 


Allegheny Ludlum Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 


You can make it BETTER with 


Allegheny Metal 
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DELIVERY 
FROM STOCK! 





RELAYS 


Our stock of more than a 
million relays —in over a 


thousand different types 
—is the world’s largest. 
Don’t delay your produc- 
tion for want of large or 
small quantities of relays 
of any type. 


Telephone, wire or write 
for quotations. 





NEW AND MORE ~~ 


COMPREHENSIVE 


1953 
RELAY SALES 
CATALOG 


NOW READY 





Be sure to send 
for your copy 


olay 


Telephone 
SEeley 8-4146 


é 833 W. CHICAGO AVE. 


DEPT. 2, CHICAGO 22, ILL. 
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Mfg. Co., go T. B. Montgomery, as 
chief engineer; H. W. Cory, as assist- 
ant chief engineer; T. H. Blood- 
worth, as engineer-in-charge of indus- 


trial control design; H. E. Reichert, | 
and | 


as engineer-in-charge, railway 
marine design; and H. W. Wright, as 
assistant manager of sales. 





Company 





Briefs 





Under the name of Triad Transformer 


| Corp., Triad Transformer Manufactur- 
| ing Co., and Tetrad Co. Inc., both of | 


Venice, Calif., merged operations as | 


of February 1. 
tion officers—L. W. Howard, president, 
E. M. Keillor, chief engineer. The 
firm manufactures electronic trans- 


| formers for TV, radio, and all military 
| applications, toroids, coils, and filters; 


| new 


hermetic seals and transformer cans, 


Among new corpora- 


and windings to customers’ specifica- | 


tions. 


| One of the largest manufacturers | 
| of specially fabricated sheet metal 
| products, Karp Metal Products Co. 


Inc., Brooklyn, N. Y. was purchased | 


in March by H. & B. Machine Co., 

Chicago. Karp’s present executive 
: I I 

personnel will continue to operate the 


division, the third to be taken over | 


recently by H. and B. 


Name change: Mission Electric Co. | 


to Mission Western 
Pasadena, Calif. 


Since March 5 
poration, New York, has adopted a 
corporate name—Freed_ Elec- 
tronics and Controls Corporation— 
attributing the move to expanding 
operations in instrument and 
tronic fields. 


Engineers, Inc., 


elec- 


Freed Radio Cor- | 


Majority stock interest in Transistor | 


Products, Inc., Boston, has 
acquired by Clevite Corp., Cleveland. 
Transistor Products was formed in 
March last year to engage in the de- 
velopment and manufacture of tran- 
sistors and diodes, with Dr. Roland 


B. Holt, former director of Nuclear | 


Research Laboratory of Harvard Uni- 
versity as president. 


Another service branch of its prod- 
uct service division was recently estab- 
lished in Oakland, Calif. by the A. O. 
Smith Corp., Milwaukee, to provide 


been | 


(Advertisement) 


PANELS, LIDS, DOORS 
MADE RF-TIGHT 
BY LOW COST METHOD 


Electronic Weatherstripping, made of 
knitted wire mesh compressed to required 
sizes and shapes, effectively ‘“‘shields” 
these openings against RF leakage just 
as weatherstrips seal doors and windows. 


Openings such as these are necessary 
for operating and servicing the electronic 
equipment housed in the metal cabinet. 
Yet these same openings destroy the full 
shielding efficiency which an “unbroken” 
metal container would otherwise provide. 
Careful machining of mating surfaces at 





t 
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“*Thermatron built by Radio Receptor Co., Inc.’’ 


these openings is an obvious answer. But 
such work is expensive, and the initial 
close fit is often destroyed by repeated 
openings and closings, by warping of the 
lid or door and by corrosion of the mating 
surfaces. Numerous latches, screws, bolts 
and other fasteners, closely spaced, will 
help keep these joints RF tight, but they 
are a time consuming nuisance whenever 
the cabinet must be opened and closed, 
and they are expensive to purchase and 
install. 


Metex Electronic strips and gaskets 
eliminate these objections. Being made of 
metal, they are conductive; and being 
knitted they are resilient and conform to 
normal surface irregularities. They actu- 
ally “block” the otherwise leaky openings 
with a gasket of flexible metal, and make 
the cabinet as effective a conductive 
shield as if the openings had never 
been made. 


Metex electronic strips and gaskets are 
easy to install. Not only are they inex- 
pensive, but their use may well save more 
than their cost by eliminating many opera- 
tions that would otherwise be necessary. 
They are available in different shapes, 
dimensions and resiliencies to meet the 
varied requirements of specific electronic 
applications and can be made of metals 
or alloys selected to meet actual or antici- 
pated corrosive conditions. 


A bulletin giving detailed information 
is available on request from the manufac- 
turer, Metal Textile Corporation, 649 
East First Avenue, Roselle, N. J. 
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This Formica part has been (1) drilled, 
(2) tapped, (3) milled and (4) turned. 


Formica operates the world’s largest 
eC CRC CUCU EL 
Cm Creme Se cm ere 
tion engineers plan the most efficient, 
least costly machining procedures. Skilled 
eM UCR URL CE RCC LCR LL 
20 years, work with the most modern 
equipment. Keen-eyed inspectors insure 


specified accuracy. 


fabricates laminated 


SORT IMAY ALLE 


precision and economy 


It’s all yours to command when you 
assign laminated plastics fabrication to 
Formica. So trust this job to the men 
who know it best. You'll free your own 
facilities for other work. You'll find big 


savings in time and money. 


A new general catalog, yours for the ask- 
ing, gives full information on Formica’s 
UMS CCM CC CMM Clee te 
rods, postformed, molded and fabricated 


shapes. Write for it today! 


THE FORMICA CO., 4645 Spring Grove Ave., Cincinnati 32, Ohio 
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HEADQUARTERS FOR LAMINATED PLASTICS SINCE 1913 
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DON'T get your neck 


(A 
" Use Milford’s scientific approach 
"3 to your fastening problem. 
3 
p 


If you were solely responsible 
for recommending a machine tool 
for your company’s production 
needs, you'd make pretty certain 
that your choice would perform 
correctly, efficiently, with the 
lowest possible dollar 
expenditure. Right? 


It’s important, too, to do likewise 

in recommending fasteners, and 
functional components that may 
be cold-headed. Millions of dollars 

yearly are wasted by not giving 
. at the design 
stage . .. the same careful 
scrutiny that is given major 


these parts . . 


production equipment. 


Why not consult our cold heading 
engineers before designs are 
“frozen” . . . while 


planning 
is fluid enough to save you 


Y Wes 


Oe 


excessive costs? 


EST. 1919 


LFORD 


the name to rivet in your memory for fasteners 





THE MILFORD RIVET & MACHINE CO. 


853 Bridgeport Ave., Milford, Conn. 
804 Illinois Ave., Aurora, Ill. 
1104 W. River St., Elyria, Ohio 
24 Platt Street, Hatboro, Penn. 
713 So. Palm Ave., Alhambra, Calif. 
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a central West Coast location tor 
efficient handling of replacement parts, 
service and repair and training opera- 
tions. A new 12,000 sq. ft building 
will serve users of such A. O. Smith 
products as electric motors. George 
A. Carlson is manager of the new Oak- 
land branch. 


Two Illinois manufacturers of prod- 
ucts for home appliance, automotive 
and aircraft industries become one in 
a merger which cancels out the Soreng 
Manufacturing Corp. of Schiller Park, 
and Sampsel Time Control, Inc. of 
Spring Valley in favor of a newly 
organized concern, the Soreng Prod- 
ucts Corp. The latter’s headquarters 
are to be in Schiller Park. E. M. 
Soreng becomes chairman of the 
board, with Louis Putze, president of 
Sampse] for the past six vears, as the 
incoming president of Soreng Products 
Corp. Plants will continue to be op- 
erated in Schiller Park and Spring 
Valley, and in Fremont, Ohio. Sales 
offices are to be maintained in South 
Bend, Ind., and Mansfield, Ohio. 


General Electric Co. undertakes two 
new operations in its aeronautic and 
ordnance systems division with the 
establishment of a guided missiles de- 
partment and an aircraft products de- 
partment. Dr. Richard W. Porter, as 
general manager of the former, will 
have headquarters in the Schenectady 
plant, and carry on research and de- 
velopment on guided missiles for the 
Armed Services. As general manager 
of the aircraft products department, 
Fred B. Law will be located at the 
Johnson City, N. Y., plant where he 
takes charge of development and pro- 
duction on aircraft armament systems 
and allied products. Section heads in 
the guided missiles group will include: 
Richard A. Dv ff, manager of engineer- 
ing; John M. Hobbs, manager of man- 
ufacturing; in the aircraft products 
operation: Donald R. Webb, manager 
of engineering; Charles H. Ridgley, 
manager of manufacturing. 


Western Gear Works opened a 
Spokane sales and engineering office 
at 2605 North Division St. in March, 
thus bringing Eastern Washington, 
Northern Idaho and Montana _ the 
products, facilities and engineering 
services of one of the oldest and larg- 
est gear making companies west of 
the Mississippi. Lewis F. Parsons, 
formerly of the applications engineer- 
ing staff of the Seattle plant, serves 
as manager of the Spokane office. 


A conditional purchase contract for 
some 80 acres of land in Emerson, 
N. J., has been signed by the United 
States Rubber Co. Plans are afoot to 
create a new research center for basic 
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THE BALDOR STREAMCOOLED* MOTOR 


because .. . BALDOR STREAMCOOLED Motors are solidly 
enclosed, externally cooled by an outer-mounted 
fan. Therefore, the internal mechanism is kept 
CLEAN because dust, dirt, grit cannot enter 
the motor. 


The result; continuous, trouble-free operation 
without dismantling for cleaning and 
LESS SERVICING 


dependable 


BALDOR ELECTRIC CO., |ST. LOUIS 10, MO. MOTORS 
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BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT 

ULTRASONIC EQUIPMENT 





Kit of piezo-electric materials includes: 2 crystal bender Bimorphs®; 2 crystal twister Bimorphs 
(oblong shape); 2 crystal twister Bimorphs (square shape); 1 Ceramic B’’disc; 1 Ceramic "B” 
tube; 1 Ceramic"'B” hexagon; 2 microphone cartridges of the hearing-aid type; Instruction sheet. 


PIEZOTRONICS IDEA KIT 
use it in your product development 


Modern piezotronic systems have led to new and im- 
proved products in many fields—communication, instru- 
mentation, automatic control, medicine, military science. 


Brush Electronics Company, world’s leading producer 
of man-made piezo-electric materials, has prepared this 
sample kit for your use. The kit, available at nominal 
cost, enables you to investigate and experiment with a 
variety of piezo-electric elements in conjunction with 
your product development programs. 


Also available to you, free of charge, are the new Brush 
booklet, PIEZOTRONICS, and a complete technical manual. 


Investigate this unique offer now. It may spark the 
product development idea you’ve been looking for. 


formerly 





Clevite Corporation 


Brush Electronics Company, Dept. 5S-4 

3405 Perkins Avenue, Cleveland 14, Ohio 

Please send me the following: 

O Kit of sample piezo-electric elements. 
Enclosed is check for $9.95. 

O PIEZOTRONICS Brochure (free copy) 

O PIEZOTRONICS Technical Data (free copy) 


Name 
Company 
Title 
Address 
Sa 





COMPANY 


The Brush Development Co. 
Brush Electronics Company 
is an operating unit of 
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research in rubber, chemicals, syn- 
thetics, textiles, and plastics. 


More than doubling their former 
facilities in Los Angeles, Ungar Elec- 
tric Tools, Inc. has moved into a new 
$200,000 main office and factory in a 
Venice, Calif. industrial tract. The 
company manufactures industrial sol- 
dering irons. 


Two of the oldest companies in 
Attleboro, Mass. consolidated their 
operations on April 1, according to 
the president of both firms, Charles 
W. Engelhard. Under the merger, the 
D. E. Makepeace Co.—one of the larg- 
est producers of precious metals lam- 
inated to base metals for electrical and 
electronic applications—will continue 
as the operating division of Union 
Plate & Wire Co. The latter makes 
similar types of laminated sheet, wire 
and tubing for various industries. Gen- 
eral offices will be in the Makepeace 
plant, Attleboro. 


Sterling Engineering Co. Inc., La- 
conia, N. H. has appointed as its east- 
ern sales representatives, the firm of 
W. Henry Cordray of Philadelphia. 
The latter, manufacturers’ engineering 
representatives engaged in the field 
application of electronic component 
designs, will cover eastern Pennsyl- 
vania, southern New Jersey, Mary- 
land, Delaware, and the District of 
Columbia for their principal. A sub- 
sidiary of American Machine & 
Foundry Co., Sterling is a major man- 
ufacturer of precision electrical relays 
for military and commercial use. 


For American Lava Corp., Chatta- 
nooga, a new Syracuse, N. Y. office, 
at 330 Arlington Ave., with A. Gilbert 
Reimann as representative in charge. 


New plastics departmental head of 
General Electric Co.’s chemical divi- 
sion, Pittsfield, Mass., is Harold M. 
Patterson who has been named man- 
ager of engineering. 


Hydro Aire, Inc., Burbank, Calif., 
states it will be in full production of 
point contact transistors in June of this 
year. This subsidiary of Crane Co. was 
licensed to manufacture transistors by 
Bell Telephone Laboratories about a 
year ago and claims to be the first 
Western source of transistors. 


Square D Co. expects to open its 
new Seattle plant in April. E. R. Wal- 
ton, to be the new district engineer 
for the Pacific Northwest, will function 
in an advisory capacity on some of 
the major installations made by the 
company. 


Now regularly manufacturing indus- 
trial rectifier and thyratron tubes is 
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ANACONDA MAGNET WIRE 


\naconda’s new 


and better 


molded shipper 


Yow offered to other magnet wire 


producers. It means safer shipments, 


better protection for wire, more 


compact storage, easier return 


of empties. 


' 
i 
' 
tc news— good news for magnet wire 


uwers—when Anaconda boldly breaks 
industry precedent to arrange with any 
‘magnet-wire maker to ship spools in its 
newly developed molded container*. 


Anaconda’s action in releasing its rights 


t) Crash-Tested. Accidents like this can't 

@eharm spools packed firmly in new molded 
jcase. After 100 test drops on concrete, the 
| shipper retained its spools in perfect shape. 


New Safe-Shipment Record. | assure safe handling and compact in-plant storage of 


a spools, 


Anaconda tested many types of cases. Of nearly 70,000 cases now in use less 


than '4 of 1% have suffered any damage in shipment. Quite a record! 


and allowing industry-wide use is im- 
portant to you. 

This modern, protective package was 
designed to safeguard the exceptional qual- 
ity built into all ANACONDA Magnet Wire. 
It is typical of Anaconda’s program for 


©) New Molded Shipper has a soft lining to 
e De cradle wire spools gently. Top half nests 
in bottom...and stores in one-third the space 


required by wood empties. 


constant betterment of product, spools 
and packaging. It’s one more reason why 
you make the right decision when you 
specify ANnAconDA. Anaconda Wire & 
Cable Company, 25 Broadway, New York 4, 


Ne 3s 


*Patent applied for 


ANACONDA 


TODAY’S HEADQUARTERS FOR 
MAGNET WIRE 
Class A 


ENAMEL FORMVAR 
NYFORM NYLON 


Class B 
VITROTEx** 


Class H 
SILOTEXx** 


**Trademark 


Old Style Wood Box is very easily damaged. 

e 64 falls in a test tumbler did this to the 

best wood crate. Heavy and bulky, the old-type 
box irks handlers, costs more to ship. 


¥ 










as the Top 
Whiteprinter...°° 


says Dana H. Bennett 


Bruning Drafting Room Specialist 


“Yes, wherever I’ve sold a 
COPYFLEX 93—and I’ve sold plenty 
of them—engineers and draftsmen tell 
me there’s nothing like it for speed- 
ing prints. They find it the finest 
heavy-volume whiteprinter available. 
They’re pleased with its continuous 
high-speed production of top quality, 
dry, ready-to-use prints from either 
sheets or roll stock. Its vacuum feed 
permits easy insertion of curled orig- 
inals. On top of this, the ‘93’ needs 
no expensive ventilation system or 


From Pencil to Print, only 
BRUNING has everything 


COPYFLEX Whiteprinters 
Drafting Machines 
Tracing Papers and Cloths 
Surveying Equipment 
Drafting Furniture 
Drawing Instruments 
Sensitized Papers, 
Cloths, Films 
Electric Erasers 
Complete Line of Supplies 
and Equipment 


co-o—ocoereeeoee eee ee ereeree 


CHARLES BRUNING COMPANY, INC. 
Dept. E 43, 4700 Montrose Ave., Chicago 41, Ill. 
[) Please have a Drafting Room Specialist call. 


[] Show me COPYFLEX in action 
(no obligation). 
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=— == OFFICES IN PRINCIPAL CITIES-———— 





| 
| 
(0 Send me free booklets on COPYFLEX. | 
| 
| 


plumbing. Furthermore, it’s just one 
of a complete line of Copyflex ma- 
chines to meet any price or volume 
requirement.” 

From prints to pencils, Bruning- 
trained men like Mr. Bennett can fill 
every drafting requirement. You re- 
ceive “in-person” attention to your 
needs and fast service on all kinds of 
drafting room equipment to help you 
turn out better work in less time at 
lower cost. Send coupon today for 
more facts and figures on Copyflex. 


ae 


~ 


MODEL 93 COPYFLEX _ 
Eg 


Everything for the Engineer and Draftsman 


Industrial Tubes, Inc., Geneva, Ill. 
According to John H. Hutchings, 
Pres., production which has been on 
the rise for the past seven months 
will probably double again by summer 
of this year. A distributor organization 
of the firm is National Electronics, 
Inc., which handles many of Industri- 
al’s tube sales. 


The “one-millionth” motor since the 
opening of the plant in 1946 has 
moved off the line at the Buffalo, 
N. Y., Motor and Contro] Div. of the 
Westinghouse Electric Corp. 


Duncan & Bayley Corp. has 
changed its name to Duncan & Bayley 
Div., General Riveters, Inc., 785 
Hertel Ave., Buffalo 7, N. Y. 


A new address for Owen Labora- 
tories: 412 Woodward Blvd., 
dena 10, Calif. 


Pasa- 


Independent Pneumatic Tool Co., 
Aurora, Ill., became Thor Power Tool 
Co. in March. Independent dropped 
the 60-year-old corporate name in the 
belief that it no longer adequately de- 
scribed the company’s operations. 


As part of a major expansion move, 
The Switchboard and Control Div. of 
Electric Products Co., Euclid, Ohio, 
is now occupying a new $180,000 
plant at E. 260 St. and Lakeland Blvd. 
Main plant and headquarters remain 
at 1725 Clarkstone Road N. E. 


Reprint Packages 


Related feature articles previ- 
ously offered as separate re- 
prints are now available in 
combined reprints on the fol- 
lowing subjects. 

New Phenolic Materials, 

28 pages $0.75 
Adjustable-Speed Drives, 

24 pages 


$1.00 


Applying Magnetic Amplifiers, 
40 pages $1.50 
Motor Overload Protection, 
52 pages $1.50 
Designing Servo Systems, 


56 pages 


$2.00 

Engineering Testing in Design, 
76 pages $2.50 

Plastics and Dielectrics, 
92 pages 


$3.00 


Copies are available at the 
prices shown on orders accom- 
panied by remittance. For de- 
tailed review of the contents of 
each and ordering information 
see page 244. 
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This continuous roll machine at the C-D-F, 


Bridgeport, Pa. plant makes top quality sheet 


fibre for electrical 
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insulation. Corrosion- 


resistant rollers are made from laminated 
Dilecto, another famous C-D-F product. 
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DIAMOND 
VULCANIZED 


e mechanically and electrically strong 
e moisture, arc and chemical resistant 
e high dielectric strength 

e easily machined and formed 

¢ low-cost with long life 





watched all the way... 


DIAMOND VULCANIZED FIBRE 


Naturally it takes a big, well-equipped company like C-D-F to make fibre. It also 
requires a special brand of know-how and long experience to take rag paper (we 
make our own), zinc chloride and water and come up with a low-cost uniform 
product that can be adapted to a million uses. 


Maybe you think that vulcanized fibre has been replaced by many newer, more 
publicized materials. Actually Diamond Vulcanized Fibre today has more appli- 
cations, more unique qualities, more product design value than ever before. 


If you need a dependable source for bone, commercial, Diamond “fish paper” 
insulation, tubes, rods, receptacles . . . talk to the man who knows... . your C-D-F 
sales engineer (offices in all principal cities), or write C-D-F, Newark, Delaware. 


Ww VULCANIZED FIBRE 


NEWARK 13, DELAWARE 








ENGINEERING 
LEADERSHIP 
TO BRING YOU 
BETTER FABRICATED 
TEFLON PARTS 


Since the very inception of Teflon, “‘“John Crane”’ 
has geared their engineering talents and facilities 
to develop its possibilities for manufacturers of 
electrical and chemical equipment. As a result, 
“John Crane”’ is ready to work with you in recom- 
mending and designing Teflon component parts 
best suited to your special requirements. 

“JOHN CRANE” TEFLON parts can be manufactured to your specifi- 
cations. Investigate now. Let us know your requirements. Send for 


our 12-page illustrated catalog. Crane Packing Company, 
1824 Cuyler Avenue, Chicago 13, Illinois 


CRANE PACKING COMPANY 











Metal 


Statistics 


Copper zooms following drop. 





ping of controls. Current price 
variations are expected to level 
off, but whether high or low is 
still anyone’s guess. Refined out- 
put dipped in February. Alumi- 
num supplies good, prices stable, 


A FREE MARKET now existing in 
all metals except steel provides natural 
fluctuations in prices that reflect ac- 
tual statistical positions of supply and 
demand. Owing to these conditions, a 
monthly review of such price move- 
ments, and of the supply positions, of 
the major metals of interest to the 
designers of electrically energized 
equipment will be presented in these 
pages. 

Metal markets were in the process 
of adjustment during the past month 
following decontrol of prices by the 
OPS and the resumption of free mar- 
ket trading. Sharpest effect of decon- 
trol was on copper and aluminum; 
lead, zinc and other metals hardly 
felt the impact since prices had de- 
clined well below ceiling levels dur- 
ing the past few months. 

While OPS controls were termin- 
ated for metals (with the exception of 
steel) industry quarters were awaiting 
the end of NPA controls on June 30. 
Relaxation of NPA orders were al- 
ready beginning to be initiated but it 
was doubted whether there would be 
any sweeping revocations until the end 
of June when all NPA allocation, in- 
ventory and CMP controls automa- 
tically end. 


Copper Price Trends—When OPS 
lifted controls on copper, the price 
was 24.50 delivered Connecticut Val- 
ley. By mid-March there were six dif- 
ferent prices quoted for copper. Pro- 
ducers were pricing their copper at 
27.50, 28.50, and 32.00. One custom 
smelter was selling copper at 33.00 
and one at 34.00. And the foreign 
copper price remained at 36.50. This 
price confusion was expected to be 
adjusted eventually but the big “if” 
was whether the price would come 
down to the 27.50 level or go up to 
34.00. Intimations were that by the 
end of the year, the price would be 
adjusted downward. It was expected 
that the foreign (Chilean) price would 
be cut below 36.50. Scrap copper 
prices zoomed up after decontrol but 
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Ta Crab 


Up-to-the-Minute News vs. Deadlines! 


Now, pages of type are set mechanically, in the time 
formerly required for just a few hand-set paragraphs. 
Thanks to the invention of power-driven typesetting 
equipment, and its ready adoption, your modern news- 
paper meets edition deadlines with ease and with all 
up-to-the-minute news. 


In all walks of life electric motor power has lightened 
the burden of toil and made working hours more pro- 
ductive. Emerson-Electric experience, dating back to 












Write for these 
Emerson-Electric . 
Motor Data Bulletins 


Manufacturers requiring motors 1/20 
to 5 h.p. can profitably use these ref- 
erence guides. Specifications, con- 
struction and performance data are 
included for these motors: 






1) M403-A laa Oo M403-E Oil-Burner 
M403-B Split-Phase ] M403- F Jet Pump 
] M403-C Integral M403-G Blower 

} M403-D Fan-Duty 


1890, covers this entire era of mechanization progress; 
Emerson-Electric Motors bring to your product the bene- 
fits of this valuable experience plus an enviable reputation 
for dependability and efficiency. 


Consult with us, without obligation, about motors for 
your regular or new products. Standard Motors are made 
in horsepower ratings 1/20 to 5 H.P., and Hermetic 
Motor parts 1/8 to 15 H.P. Write... 

THE EMERSON ELECTRIC MFG. CO., St. Louis 21, Mo. 









Mergenthaler Linotypes have been 
powered with Emerson- Electric 
Motors since 1901. 


EMERSON £25 ELECTRIC 


MOTORS « FANS 


APPLIANCES 


LEADERS IN THE MOTOR AND FAN INDUSTRY SINCE 1890 
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For SPECIFIED PERFORMANCE 
Specify JELLIFF RESISTANCE WIRE 


A WIDE RANGE OF ALLOYS... 
A WIDE RANGE OF EXPERIENCE... . 
COMPLETE CONTROL OF MANUFACTURE... 


make JELLIFF the ideal source of 
Resistance Wire to assure your Product’s 


Performance According to Specs. 
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SOUTHPORT, CONN. 


DIPPING BASE 
auim aonyva® 


precision resistors—rheostats— 
relays—thermocouples—ohmmeters 
—bridges—high-temperature fur- 
naces can all benefit from the 
PLUS-PERFORMANCE of 

JELLIFF RESISTANCE WIRE 
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Electronic Parts Manufacturing Co., Inc. 
508 25th St., Union City, N. J. 


Send me copy of your brochure. 
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SEND US YOUR BLUEPRINTS or 
SPECIFICATIONS FOR QUOTATIONS! 


aL OR LIO LULL: CO., Inc. 


Me a) 


508 25th St., Union City, N. J. 
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were beginning to flatten out and per- 
haps even recede. 

Statistica] Position—Refined copper 
output in February was 101,538 tons, 
as against 108,010 tons in January and 
refined copper deliveries to fabricators 
were 117,204 tons, against 125,133 
tons in January. During March, it was 
expected that more scrap would be 
available because of the higher prices 
offered. For the first week in March, 
custom smelters took in more scrap 
than they did in the whole month of 
January of this year. 

The NPA allocated some 137,000 
tons of copper in March. The agency 
then removed the so-called 60-40 ratio 
whereby fabricators and brass mills 
had to buy 60 per cent domestic and 
40 per cent foreign copper out of 
their allocations. This meant that a 
fabricator or brass mill could buy 
100 per cent domestic copper—if it 
could get it. Competition for the 
cheaper domesticm copper was sharp. 
Producers sold out their output very 
quickly. A similar situation is expected 
to hold for April. Rumor has it that 
April may be the last month in which 
NPA will issue allocations for copper, 
even though allocation controls don’t 
end before June 30. 


Aluminum—Aluminum price stability 
was indicated by the fact that the 
price of virgin aluminum (30-lb. in- 
cot, 90 per cent plus) advanced only 
1.50 over its old ceiling price at the 
end of the control period. The price 
in March was 20.50, f.o.b. Secondary 
aluminum and_ scrap. prices were 
higher. There was no expectation of 
a runaway market in aluminum. The 
price of this metal has been one of 
the most stable on a comparative basis. 

The outlook for aluminum supplies 
is regarded as optimistic. First quarter 
1953 supplies are expected to be about 
60 million pounds over supplies in 
the 4th quarter of 1952; and second 
quarter 1953 supplies are expected to 
top first quarter by around 25 million 
pounds. Virgin aluminum output in 
1952 was about 1,800,000,000 pounds. 
Production in 1953 is expected to be 
about 2,500,000,000 Ib. Scrap  sup- 
plies, too, are growing with 1953 sup- 
plies at 675,000,000 Ibs as against 
603,000,000 Ibs in 1952. 

Aluminum production is increasing 
and as a result there is more talk of 
possible government aluminum stock- 
piling. Producers are opposed to stock- 
piling at this time believing that in- 
dustry needs all the aluminum it can 
use. 


Steel—Steel is one of the items which, 
in March, was still under OPS con- 
trols. Since all OPS controls end by 
April 30, prices will go off either at 
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CRUCIBLE first name in special purpose steels 
58 yoor of [Fre| stoolmaéing PERMANENT ALNICO MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS* REX HIGH SPEED*TOOL* ALLOY* MACHINERY *SPECIAL PURPOSE STEELS 
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Extra large 
*'free-flo’’ air 
channels. 

. @eee0eeene0e 
Liberal size 

grease lubri- 
cated bearings. 





Also a complete line of Direct Current motors and generators 
ELECTRO @} DYNAMIC 
BAYONNE, NEW JERSEY 


DIVISION OF GENERAL DYNAMICS CORPORATION 


One-piece 
cast iron 
frames. 
Permanently 
aligned cast 
brackets. 


1 TO 250 HORSEPOWER (W.£.u.s. stanoArDs) 


iron 








YNAMIC 


Cee p endable industrial motors 


4. Extra care in fitting coils into 


3. Extra high-frequency testing 
of insulation between turns. 
stator. 


HEART of the motor 










QUALITY SINCE 1880 
WRITE TODAY FOR NEW ILLUSTRATED CATALOGUE NO. 466 
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2. Extra impregnations and bak- 
ings of the wound stator. 


the end of April or somewhat earlier, 
Higher prices for steel are expected 
after decontrol. Meanwhile, certain 
items—such as stainless steels—have 
already felt impact of decontrol. Prices 
have been advanced 3 per cent and 2 
per cent, permitted because of higher 
prices on chromium and nickel. 

Steel production has been high. For 
last two weeks in February and first- 
two weeks in March, steel capacity 
hit 100.5 per cent. During February, 
8,938,000 tons of steel] were produced, 
highest for any February on record. 
Production was slightly lower than in 
January because of the fact that Feb- 
ruary was a shorter month. 

Demand for steel remains sharp, 
Expectations are that heavy demand 
will last through midyear, at least. 
Several steel company presidents have 
predicted top capacity operations for 
the entire year. What the industry is 
watching is for possible cancellations. 
Backlogs are still high; inventories are 
good. Biggest question is what will 
happen after CMP goes out of business 
on June 30. 

Steel scrap prices rose only silghtly 
on premium grades after decontrol. 
Other grades, in fact, showed a ten- 
dency to move down. The scrap iron 
market remains fairly stable. 


Zinc—The price of zinc has undergone 
various gyrations. In mid-March it 
was 11.00¢ at East St. Louis. Ups and 
downs in prices on the London Metal 
Exchange affected the U. S. price. In 
addition, demand was slow and sup- 
plies were ample. Zinc shipments 
were lower in February and _ stocks 
were substantially higher. Reports that 
the General Services Administration 
would come into the market for zinc 
for stockpiling caused no great stir, 
although such a move might bolster 
the market. 


Lead—Like Zinc, lead prices had 
their rises and declines in February 
and March and by mid-March lead 
was quoted at 13.50¢ New York, hav- 
ing recovered 42¢ from its 13.00¢ level. 
Freer movement of lead, foreign of- 
ferings and narrower demand kept the 
market at a moderate pace. 


Magnesium — Prices of magnesium 
were advanced following decontrol; 
the first such advance since Septem- 
ber, 1950. Dow Chemical raised 
prices for primary magnesium ingot 
by 2%¢ to 27¢ a pound. Alloys were 
up 2¢ and sheet and products, 3¢. 


Silver—Pricewise, there was _ little 
change in silver in March. The official 
price at New York was 85.25¢ an 
ounce. Refined silver output in Jan- 
uary (latest figures available) was 6,- 
762,000 fine against 5,963,000 oz. in 
December. 
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| 11'S READY NOW! 
LET THE POSTMAN BRING YOU 
THIS UP-TO-THE-MINUTE EDITION 
| OF A BOOKLET SPECIALLY 
WRITTEN TO HELP YOU... 


| Find answers to 
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l When you're looking for a metal that stands up 
1- es 
a under severe conditions... 
Here’s a booklet that will help you find it! 
\e The new, revised edition of “66 Practical Ideas” 
; is just off the press. Get your copy and keep it 
( 
1] handy for reference. 
In You'll save time... trouble...needless research. 
4 For “66 Practical Ideas” shows you how designers 
US . ° ° ° 
ks of electronic, electrical, and allied equipment have 
at solved scores of metal-selection problems by using 
mn Inco Nickel Alloys such as Monel®, Nickel, or 
ac Inconel®. 
ir, 
er And it’s pretty easy to see why. The twelve Inco 
Nickel Alloys resist corrosion, heat, abrasion and 
of fatigue. They provide the characteristics so often 
ry sought when you're trying to get a design off the 
ad drawing board and into production... or when 
aL you're trying to make a good product into a better 
el. 
one. 
of- 
he Right now, of course, all Inco Nickel Alloys are 
on extended delivery because so much is taken for 
um defense. But you don’t have to wait for“66 Practical ; 
« TOeOt mate 
‘ol; Ideas. * The booklet is ready for distribution, ready SSeS SSS SC SF SSCS Se 
nn. ; 1 
ae to start working for you at once. 8 Bruce B. Winter EM-4-53 
= Send ¢ TI as ' THE INTERNATIONAL NICKEL COMPANY, INC. 
got end for your copy now. The coupon is here for 4 67 wall street, New York 5, N.Y. 
: i . 30 ° . > : e ‘ t : 
re . '@ > .e 7 > ave ” ° ’ . 7 . 
your convenience. Fill - ” while you have it in : 66 Practical Ideas” sounds like a really worthwhile booklet. Please 
front of you... and mail it to Bruce B. Winter at g send me a free coply fér my reféfence file. a 
ttle Inco. He'll see that your personal copy of “66 : side e Boete : 
cial Practical Ideas” goes into the next mail. THE ! ow as 
‘ ideas ; a . — ; - a Firm 
an INTERNATIONAL NickeEL Company, Inc., 67 Wall ee 
an- ‘ T r - T Ty a ° 
| 6 Street, New York 5, N. Y. 5 City __.__Lone._ ____ State. 
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DESIGN TRENDS 





coils are connected in series so the 
current is equal, but current flow in 
compensating coils is opposite to that 
in the actuating coils, This cancels out 
inductance of the actuating coil to 
the extent that the couple between the 
coils approaches unity. This minimizes 
time required for current to rise in the 
coil after the actuating voltage is 
applied. 

In the model, compensating coils 
reduce the 1-ke inductance of the 
actuating coils to 0.15 millihenry from 


Thread Inserts 


Stainless inserts used in copper 
transformer terminal blocks 
for mounting induction 

heater fixtures 


FREQUENT INTERCHANGE of tools on 
induction heaters, Fig. 1, designed by 
the TOCCO Division of Ohio Crank- 
shaft-Company presented a_ special 
problem in providing desired life for 
threaded connections to the 
formers terminal blocks. Threads 
tapped directly in the soft copper 
parts would tend to strip when cap 
screws holding the induction blocks, 
were pulled up tight enough to get 


~ 


trans- 


(Continued from 166) 


page 





an uncompensated value of 2.4 milli- 
henries. Tests indicated that, with the 
bucking coils, clutch response time is 
limited by mechanical rather than elec- 
trical factors. 


With 300 volts applied both to the 
electromagnet field coil and to the 
actuating coil, the output shaft of the 
test model began to move in 200 
microsec and reached full speed 300 
microsec after closing of the switch. 
With 100 volts on the field and 215 


volts on the actuating coil, correspond- 
ing delays were 500 and 625 microsec. 
Actuating voltages required for fast- 
est response are only needed momen- 
tarily, and are reduced as soon as the 
clutch is up to speed to avoid over- 
heating. Maximum safe values of cur- 
rent for continuous operation of the 
model were 0.2 amp for the field coil 
and 0.5 amp for the actuating coil. At 
these currents, the maximum output 
torque—torque at which — slippage 
occurs—is 10 oz-in. 10 | 


Solve Stripping Problem 


a good electrical connection. Stainless 
steel thread inserts, such as_ those 
made by Heli-Coil Corporation, Dan- 
bury, Conn., offered an answer to the 
problem. These inserts are coiled from 
stainless wire of diamond cross sec- 
tion and fit between the tapped fe- 
male threads in a material and the 
threads on studs or bolts. When in- 
serted in a soft material, relative 
thread movement is between the bolt 
and the hard high-strength insert. 

A study was made of the holding 
power %4—28 inserts with %6 in. en- 
gagement. While the particular prob- 
lem involved copper, the tests were 


made on aluminum, using a class 3 fit 
in a casting with a hardness of Rock- 
well F-68. Cap screws used were 
made of SAE 2330. Under tensile 
loading the bolt broke in each of these 
tests at approximately 5000 Ib with 
no damage to the insert. Under a 
torsion load, bolts failed at 340 to 370 
in.-lb torque with no effect on the 
insert, except in one test where the 
bolt failure occurred in the region of 
thread engagement. 

In another series of tests the hold- 
ing power of regular tapped holes in 
17ST aluminum was compared with 


similar bolted connections using 





Fig. 1 (Left)—In induction heaters, such as this one made by TOCCO, thread wear in the tapped holes in 
copper transformer outlets posed a problem. Fig. 2—Stainless steel thread inserts in the tapped holes in the 
terminal blocks gave increased strength, tighter bolting, and freedom from stripping. 
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IN MILLIONS OF 
PRODUCTS ... EVERY DAY! 





RHODE ISLAND 
VOR MLA 


COME TO RHODE ISLAND FOR YOUR _ 
INSULATED WIRE REQUIREMENTS. 


QUALITY: Rhode Island Insulated Wire is proven 
best every day in millions of products for 
factory, field and home. 


PERSONALIZED SERVICE: Rhode Island maintains 
branch offices with factory trained personnel 


in every section of the country. 


RESEARCH: Complete research facilities at your 


disposal for the development of specialized wires. 


iz, = 
} .. Write Dept. EM-4 for illustrated catalog. 


Best t Woe 
RHODE ISLAND INSULATED WIRE CO., INC. 


50 Burnham Avenue, Cranston, Rhode Island Rey 
National Sales Offices: 624 South Michigan Avenue, Chicago, Illinois « HArrison 7- 6050 
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| thread inserts. Three sizes of connec- 
| tions were tested both in tension and 
| torsion with the following results: 


Tensile breaking load, lb. 
Tapped hole With insert 


4—20 3,200 (a) 4,000 (a) 
36—16 8,950 (b) 11,970 (a) 
%—13 15,600 (b) 17,950 (a) 


Torque Test, ft-lb 


1 


149) 15 (a) 17 (b) 
3—16 40 (a) 60 (b) 
1y—13 120 (a) 148 (b) 


(a) Failed by stripping the tapped 
hole 

(b) Failed through the bolt without 
damage to the thread insert. 


Based on these tests, thread inserts 
were specified for tapped holes in 
the copper plates serving as_ trans- 
former outlets, inserted as shown in 
Fig. 2 with a special tool. Bolt size is 





cific operations must be securely 
attached and easily removed from 
transformer outlets without danger 





of stripped threads. 


STANDARD and HEAVY DUTY 


%s—16, and each of the 12 to 16 cap 
| screw holes in the outlet plate are 
protected by inserts. 


‘ 
‘ Induction eae for spe- 
5 
E 
§ 
a 


* For Inverting D. C. to A.C. ...Specially Designed 


Success of thread inserts in this ap- 


% for operating A. C. Radios, Television Sets, e | plication led to several others in com- 
: : | panion designs. It was found that 
De Amplifiers, Address Systems, and Radio |copper bus bars could be fastened 


‘wad & Test Equipment from D. C. Voltages O28 | more securely with thread inserts 


. . . . ‘hich permitted using higher bolting 

in Vehicles, Ships, Trains, Planes ” I & mg 

iF PS, oer O@ 2220 torque. Other applications under 

and in D. C. Districts. study include bolted connections to 
Transite insulation materials. UO OU 





‘True Mass-Rate Flowmeter 


| DIRECT READING measurements of true 
| mass rate of flow can be made on any- 
thing that will flow or fall through a 
pipe by a new instrument developed 
| by Control Engineering Corporation, 
| Norwood, Mass. The device responds 
to mass only and is totally insensitive 
to volume. It reads flow on gases, 
liquids, slurries, or particles in an air 
stream without regard to density, 


viscosity, flow rate, temperature, pres- 
MERICAN ON & ADIO 0. sure or compressibility. 


“A” Battery Eliminators, DC-AC Inverters, Auto Radio Vibrators 


retiree 





Luality Products Stuce Basically the mass rate of flow is 
E 1931 as od | » determining the moment 
E SAINT PAU PAUL 1, MINNESOTA-—U. S. A ee ee rs 
kz r gs ; _.} | necessary to give the mass a Coriolis 
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That’s the unique RB&W SPIN-LOCK Screw 


Assembly is faster . . . no washers are needed, and 
SPIN-LOCK drives easily, even in hard-to-reach spots. 
No special handling is necessary; screws can be hop- 
per fed. Purchasing takes less time . . . for there’s just 
one requisition to fill. Inventory-taking is faster... 
for there’s just one part to stock. 

You save all this time because RB&W’s new SPIN- 
LOCK Screw is complete in one piece . . . with exclusive 
ratchet-like teeth under the head that lock into the 
surface, hold tighter than conventional fasteners 
under vibration. 

SPIN-LOCK gives stronger and surer assemblies. . . 
its heat-treated strength enables it to exert greater 
clamping force .. . teeth on outer edge of head give 
additional locking action. Hex, pan, truss, flat heads. 


Write to Russell, Burdsall & Ward Bolt and Nut 


Company, Port Chester, N. Y., for SPIN-LOCK Screw 
folder containing complete data and specifications. 


RB&W—The Complete Quality Line. Plants at: Port 
Chester, N. Y., Coraopolis, Pa., Rock Falls, Ill., Los 
Angeles, Calif. Additional sales offices at: Philadel- 
phia, Pittsburgh, Detroit, Chicago, Dallas, San Fran- 
cisco. Sales agents: Portland, Seattle. Distributors 
from coast to coast. 





U.S. Pat. No. 2,253,241 


Spite 


8.3.1 Tighter, Stronger, Surer Fastener ! 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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: METAL EDGE Packaging 





.. AT WORK in 2 typical 


| a Industries! e 


UNTANGLING 
A CABLE SALES 
PROBLEM! 


This sturdy M.E. box has a 
double value in the highly 
competitive auto after- 
market. Specially-designed 
dispensing slot eliminates 
cable waste due to tangling 
... fresh, clean appearance 
(thanks to Celolustre finish) 
impresses dealers with 
brand name. 









STREAMLINING 
WELDING ROD SALES! 
This M.E, Box replaced a bulky, 50-pound 
welding rod package, made retailing in small 
quantities more efficient. Special dispenser 
construction allows rods to be removed 


individually by the welder, while remainder 
ore protected. 


Metal Edge—the engineered method—designs packaging 


to solve specific problems for the leaders in over 100 
American industries. 


NATIONAL METAL EDGE BOX CO. 


PACKAGING « MATERIALS HANDLING e INVENTORY CONTROL 


12 12 Callowhill Street, Philadelphia 23, Pa. 
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Fig. 1—Phase shift between the sens- 
ing element and rotating housing, in- 
duced by a Coriolis acceleration, is a 
measure of mass not influenced by 
density, flow rate, temperature or pres- 
sure. 


acceleration. Referring to Fig. 1, the 
fluid stream is forced out radially by 
its own velocity, and the path of a 
given particle, Fig. 2, is a spiral be- 
cause the sensing element and the 
flowmeter case are rotating. Thus the 
particle has an increasing tangential 
velocity which has been imparted to 
it by the flowmeter. 

To obtain this velocity change, the 
mass of the particle had to be ac- 
celerated; in short, a force was acting 
on the mass to produce a Coriolis ac- 
celeration. The reaction to the force 
was exerted on the vane of the sensing 
element which formed a torque about 
the axis of rotation and served to twist 
the torque tube. The measurement to 
be made is the amount of twist in the 
torque tube or the phase shift between 
the sensing element and rotating case. 

The moment required to produce 
the Coriolis acceleration is recovered 
in the vanes attached to the case dur- 
ing the return of the mass particle to 
the exit pipe. The motor driving the 
flowmeter need only supply the bear- 
ing and seal friction and the windage. 
Since the sensing element rotates at 
the same speed as the case, there are 
no shear forces due to viscosity. Fur- 
ther the force produced is the product 
of the mass and the acceleration so 
that pressure or temperature have no 
effect. If there is a mass flow, a meas- 
urement will be made; _ therefore, 
gases, liquids, solids, or any combina- 
tion can be measured. 

The torque which is sensed by the 
mass meter is directly proportional to 
the mass flow and the speed of rota- 
tion of the unit. This makes it possible 
to change the scale of the unit simply 
by changing the speed. Since the 
calibration is linear, a wide range of 
mass flow can be measured with a 
single point calibration. 

Advantages of the new mass-meter 
are: 

1. It gives the true mass-flow rate 
completely independent of pres- 
sure, viscosity, density, compres- 
sibility or temperature. 

2. It will work on multiphase fluids 
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“Reader, if thou seekest his monument, look aroundg*§ INSCRIPTION 





‘§¢-From the ashes of the Great Fire in 1666 emerged 
Sir Christopher Wren’s masterpiece—St. Paul’s Cathedral— 
with its soaring central dome “rising from the mists of London, 
like an Alpine peak”. * In designing the dome, Wren 

solved with amazing simplicity one of the most difficult 
structural problems in architecture—how to support 

a great central dome without using excessively heavy 

and constricting crossing piers. * This same simplicity, 
combined with unusual structural engineering knowledge, 
enabled Wren to produce diverse effects in his many 


buildings without expensive elaboration. 


Whether hidden from sight doing a functional job, 

or exposed to view just looking pretty, 

Van Huffel metal shapes and tubing simplify 

a lot of today’s building problems. 

* Architects, designers and engineers know 

they can incorporate in their designs strength without 
excessive weight . . . economy without sacrificing quality 

. and simplicity without complicated assembly. 

»  That’s why they are continually thinking up new uses. 
That, too, is why they keep coming to Van Huffel 


—where ideas take shape—in metal. 
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TUBE CORPORATION - WARREN, OHIO 
| WELDED - LOCK SEAM . OPEN SEAM - BUTTED TUBING 


' 


« METAL SHAPES - MOULDINGS 





NUTS 





Do you have production, purchasing, stocking or delivery prob- 
lems on threaded fasteners? Pheoll...the COMPLETE source 
...has all the answers! And here they are: 


STOCKS? Pheoll has ’em... largest in the industry ... kept up to 


level by perpetual inventory controls ! 


TYPES AND SIZES? Pheoll has ’em... the industry’s most complete 
line... by types, head styles, finishes and sizes! 


LARGE ORDERS? Pheoll can generally ship immediately on most 
standard types and sizes ! 


STOCK INFORMATION? Always available for immediate reply to 


phone calls, telegrams or letters ! 


QUALITY? Tops for 50 years... kept that way by constant produc- 


tion line and laboratory inspection ! 


FAST SHIPMENT? Yes! Efficient mechanized order-handling pro- 
cedures minimize errors and hustle orders along to fast, sure 
completion ! 


In every way, you get better service at Pheoll! That means less 
work for you... fewer orders, reduced paper work, less follow- 
up, simplified stocking. Test Pheoll on your next threaded 
fastener requirement and see how headaches vanish ! 


SCREWS 
BOLTS 
NUTS 





MANUFACTURING COMPANY 


5700 ROOSEVELT ROAD « CHICAGO 50, ILLINOIS 
SemseWood Screws Machine Screw Nuts 
Thumb Screws Stove Bolt Nuts 
Stove Bolts Slotted Nuts 
Carriage Bolts Casteliated Nuts 
Lag Bolts Wing Nuts 
Machine Bolts Cap Nuts 
Brass Washers | and other fastenert 





BOLTS 


such as mists, foams, slurries, and 
emulsions, as well as on homo- 
geneous fluids. Aerated powders, 
particles in vapor or even pieces 
falling by gravity can be meas- 
ured and controlled. 

3. It will read flow in either direc- 
tion, and the output reverses 
when the flow reverses. 

4. Its speed of response is sufficient- 





Fig. 2—Increasing tangential velocity 
imparted to the material as the housing 
rotates produces a reaction on _ the 
vanes setting up a torque dependent 
only on the mass of the material. 


ly high to permit accurate meas- 
urements on very rapidly chang- 
ing flows. 

5. It can be used to make accurate 
measurements of the average 
values of pulsating flows. 

6. Since the output is proportional 
to the input, it is capable of 
measuring Over a very wide range 
of flow rates. 

.The scale factor can be easily 
shifted over a fairly large range 
by changing the rotational speed. 
8. It is unaffected by gravitational 

or other translational accelera- 
tions. 

9. It offers very little obstruction to 
the flow, so that the total pres- 
sure drop through the instrument 
is small. 

10. The same scale factor applies to 
any material which can be made 
to flow through the meter. 0 O © 


Thermostats Control 
Solvent Degreaser 


AN INGENIOUS ARRANGEMENT of ther- 
mostatic controls enables a hot vapor 
degreaser to operate at highest effi- 
ciency while its heating elements are 
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SERVING PACKAGE Se att 3 SERVING PACKAGE SEL Sa Na ILC ts StS) 
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HIGH TENSILE STRENGTH... 


a valuable feature of 


VITRON GLASS YARN, 









Soak it in oil, spray it with water, or ex- 
pose it to heat, sunlight or corrosive vapor 
—you won't destroy the tensile strength 
of a jacket braided with Vitron Yarns. 





That’s why Vitron Yarns are being used 
in more and more cables every day. 
That’s why you should consider Vitron when you select a 
yarn for any wire or cable application. 


Great strength of Vitron Yarns starts with production of 
the basic glass fiber. Glass Fibers Inc. uses its own inde- 
pendent electronic-extrusion process to produce fila- 
ments of consistent uniformity. A variety of sizes is 
produced—450's, 300’s, 225’s and 150’s—and plied 
into a full range of yarns. Low twist and regular con- 
structions are standard with Vitron. 


Glass Fibers Inc. now prepares all types of braider 
and wire serving packages, designed for various types 
of braiding and reinforcing machines. For information 
and samples write to Glass Fibers Inc., 1810 Madison Ave. 
Toledo 2, Ohio. 





YOU'LL LIKE THE VITRON PACKAGE | j 
@ uniformity in spacing 
@ uniformity in tension 


@ available in standard and low twist 


\ GLASS FIBERS nc 


Makers of glass fibers by the ELECTRONIC-EXTRUSION process developed, patented and used exclusively by Glass Fibers Inc. 


ViTRON Yarns e Rovings e¢ Micro-Fibers e Pipe Wraps e Industrial Mats e MiIcROLITE Thermal and Acoustical Insulation 


DuRAMAT Vapor Barriers ¢ VIBRAGLASS Mounting and Packaging Materials e Coustic-AiR— and THERMO-JET Aircraft Insulations 
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650 F. 


STEADY OR WITH 
RAPID FLUCTUATIONS 


MYCALEX INSULATION CAN 
TAKE BOTH OF THOSE 
TEMPERATURE CONDITIONS 





It holds inserts tightly, and 
moves with the metals around 
it, because it has very nearly 
the same coefficient of thermal 
expansion as the most impor- 
tant metals of which inserts 
and casings are made. 


DESIGNER! UNCHAIN YOUR IMAGINATION! 


The destructive effects of high oper- 
ating temperatures, high ambient 
temperatures, thermal expansion as 
between metals and_ insulations, 
have caused you to make too many 
items too much bigger and heavier 
than they need to be. 


MYCALEX glass-bonded mica 
also is dimensionally stable, corona 
resistant, does not carbonize under 
arc, has no moisture absorption. 


Chatter-Less 
Brush Holder 






Plate Assembly 
for PA Timer 





Threaded 
Coil Form 


oF 
Coaxial Bushing " 


THERE ARE PLENTY OF OTHER USEFUL 
FEATURES . . . WRITE for the whole story 


PTHE INSULATOR \ 





MYCALEX CORPORATION of AMERICA 


World's Largest Manufacturer of Glass-bonded Mica Products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. 


GENERAL OFFICES AND PLANT 


116 CLIFTON BOULEVARD, CLIFTON, N.J. 
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protected from destructive overheat- 
ing. Two precision thermostats manu- 
factured by Fenwal Incorporated of 
Ashland, Mass., maintain the vapor 
level at a safe height within the tank 
and prevent the heater elements from 
burning out. As shown in the illus- 
tration, hot solvent vapors are gener- 
ated by heating the reservoir of sol- 
vent at the bottom of the tank. The 
hot vapor condenses on the surface 
of the work and washes off the grease 
which then collects as sludge at the 
bottom of the tank. Two control prob- 
lems arise in the operation of this 
open-top degreaser: preventing the 
heavier-than-air vapor from overflow- 
ing the top of the tank; and protect- 
ing the heater from burning out be- 
cause of the insulating effects of the 
sludge accumulation. 

To control the vapor level, a sen- 
sitive device capable of quick re- 
sponse is required. This response is 
provided by a normally-closed ther- 
mostat inside the tank at the “dan- 
ger’ level. The thermostat, which has 
a sensitivity of less than +-0.5 F, is 
set to function at 170 F and senses 
the hot vapor when it rises and opens 


VAPOR LEVEL 
THERMOSWITCH 


SAFETY OVERHEAT 
THERMOSWITCH 


the water heater. The heater remains 
off until the vapor recedes to a safe 
level, whereupon the thermostat again 
puts the heater into operation. 

Heater elements at the bottom of 
the tank are protected from overheat- 
ing and possible destruction by the 
action of a normally closed thermo- 
stat set at 235 F and installed adja- 
cent to the heaters. Should the in- 
sulating action of the accumulated 
sludge cause the temperature to rise 
to 235 F, the thermostat cuts off the 
power to the heater circuit. After the 
temperature drops to a safe level, the 
thermostat again functions and puts 
the heater into operation. Thus, the 
two units, one operating in a liquid 
and the other in a vapor, combine to 
control and safeguard the operation 
of the degreaser. 


Current Limiting Reactors 


IN THESE NEW indoor units, current- 
limiting reactors designed by the 
Power Transformer Dept. of General 
Electric, concrete instead of porce- 





| 


MY CALEX 


OM ASS] ee 


eR ee 
FINE DIMENSIONS 





The highly accurate position- 
ing and spacing of inserts; the 
precise locating and contour- 
ing of profiles; all can increase 
when you try to get more 
capability into less space with 
electrical components. 


DESIGNER! UNCHAIN YOUR IMAGINATION! 


Look at this Telemetering Switch, 
made by the Mycalex Electronics 
Corporation. Components like that 
are possible when you have dimen- 
sional precision and stability to- 
gether with the highest average of 
desirable features ever found to be 
present in a single insulating 
material. 





STUDY those features . . . WRITE for the whole story 


PTHE INSULATOR \ 
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You know he'll never lose you... 





YOUR GUIDE... you know he’ll take you where 
you want to go, by the quickest, easiest route. 
That’s exactly what Bristol Brass aims to do... 
to get your order to you the same way. And 
that takes experience and character... both in 
the company and in its product. 


Matter of fact, that’s why so many people 
keep standing orders with Bristol Brass... be- 
cause they know those orders will never get lost. 


They'll be where they’re supposed to be, right 
on time, and right according to specifications 
... be it sheet, rod or wire. 


The BRISTOL BRASS CORPORATION, makers of 
Brass since 1850 in Bristol, Conn. Offices or 
warehouses in Boston, Chicago, Cleveland, Day- 
ton, Detroit, Los Angeles, Milwaukee, New York, 
Philadelphia, Pittsburgh, Providence, Rochester. 


 itel Fahine mes- Bross ot its Best” 
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GLASS-BONDED MICA 


ALSO OFFERS 
Meeks 





There are insulation problems that 
other materials will handle better. 

BUT engineers have found Myca- 
lex to be “the most nearly perfect 
insulator known.” 


Glass-bonded mica will not take 
as high temperatures as the cer- 
amics. 

BUT Mycalex will take enough 
so you can use it as inserts in die 
castings. 


Mycalex 400 is not the easiest 
material to machine for experi- 
mental parts or small lot production 
runs. 

BUT you can machine it readily 
if you follow simple instructions. 


DESIGNER! UNCHAIN YOUR IMAGINATION! 


MYCALEX cuiass-sonpep MICA 


IS THE ONLY 


CERAMOPLASTIC 


It has the best features of ceramics 
wedded to the best features of plas- 
tics plus some highly special advan- 
tages of its own. When we say; 
“Write for the full story”, we mean 
that you will get the full story, bad 
points as well as good. 






WRITE for 
the full story 





MYCALEX CORPORATION of AMERICA 


World's Largest Manufacturer of Glass-bonded Mica Products 
Executive Offices: 30 Rockefeller Plaza, New York 20, N.Y. 
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lain is used as the major insulation 
between the bottom phase and 
ground. This avoids insulator replace- 
ments and simplifies installation. To 
maintain the same basic insulation 


level, the concrete supports have been 
extended, a step which was preceded 
several years by the substitution of 
phases _ of 


concrete between three 





phase reactors (where the voltage im- 
pressed is 1.732 times the voltage 
between the bottom terminal and 
ground). 

Standardized cast-in-concrete reac- 
tors have been designed in 
voltage classes (4.16, 7.2 and 14.4 
kv). Reactance and current ratings 
cover the normal range (3 to 10 per 
cent) for each voltage class. They are 
available in single or three-phase ar- 
rangements for indoor installation, 
either enclosed or not, and as single 
phase units for outdoor installations. 
Through standardization and _ othe 
techniques, delivery time for these 
units has been reduced 60 per cent. 

Ct 


three 





Reader Inquiry Facility 


return cards are 
) 


provided on page 233 as a con- 


Postcard 


venience to the reader in ob- 
taining 


New Components and Materials 
Additional data from the 
supplier on any items re- 
viewed in this issue. 


Literature for the Asking 
A copy of any manufactur- 
ers publication reviewed in 
this issue. 


Feature Article Reprints 


Single copies of selected fea- 
ture articles reprinted for 


convenience in filing. 
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Heavy-duty Model 
1065 shown. V3 to 2 
HP, 3.8 to 21 CFM, 
10 to 30 PSI. Direct or 
V-belt. 


Light-duty Model 
0440 shown. 4 to 3 
HP, 2 to 5.6 CFM, 7 
to 20 PSI. Direct or 
V-belt. 








V-belt Dual Chamber 
10 x 1040. 9 CFM each 
side, vac. to 20”, 
pres. to 20 Ibs. 


Integral Motor— 
Pump Model 0210, 1% 
HP, 1.3 CFM, to 25 
PSI. 


MT ya iT 
aim aye iG 


FOR YOUR 
PRODUCTS 


with rotary-vane 


eR aT 
TD aT) GS 


MANY SIZES, TYPES 


Offer your customers better perform- 
ance, better appearance! Specify Gast 
rotary-vane Air Compressors as origi- 
nal equipment on products where com- 
pressed air of 10 to 30 lbs. is needed. 
Select from 1.3 to 24 CFM range — 
numerous sizes and combinations. Pre- 
cision built; integral-motor, V-belt or di- 
rect drive models; standard accessories. 


see our catalog in 






Investigate! See why 
Gast Air Compressors 
give you specific advan- 
“tages for aerating, atom- 
izing, blowing, liquid displacing, etc. 


ae 
DESIGN 
an G3 


Write for Catalog and Application 
Ideas Booklet! 


Original Equipment Manufacturers 
for Over 25 Years 


CAST XS mmm 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


(TO THREE H.P.) {TO 30 185.) (TO 28 INCHES) 
GAST MANUFACTURING CORP. 00 Hinkley St., Benton Harbor, Mich. 
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FLAME-RESISTANT... 


7 i 
Tait eae oe toh 7 


QUIET AND NON-RESONANT 
TMmey da Tilelt 






CHIP-PROOF 
STAIN-RESISTANT COLOR 


dosignod to DLL with 
HERGOCEE 


Housed in a new, flame-resistant Hercocel plastic, this Portable 
Mixer is General Electric’s latest example of good styling and truly 
practical performance in kitchen aids. Flame-resistant Hercocel 
means not only added safety, but high impact strength ... a 
lustrous, chip-proof finish . . . and a degree of operating quietness 
that’s unattainable with other housing materials. Many large 
plastic units, heretofore impractical, are now made possible with 


this new, flame-resistant, high-impact Hercocel. For further infor- 
mation on Hercocel and the Hercules design assistance, technical 
counsel, and laboratory assistance that go with it, write or call: 


HERCULES POWDER COMPANY 
Cellulose Products Department, 971 Market Street, Wilmington 99, Del. 








Abstract and Comment 





Engineering Department Functions in a 


Medium-Size Plant 


P. H. Trickey, Chief Engineer, Vickers Electric Div., Vickers, Inc. 


THE ENGINEERING DEPARTMENT ex- 
ists solely for the purpose of helping 
the factory make goods and sell them 
at a profit. The better this purpose is 
attained, the more valuable the de- 
partment and the more value the in- 
dividual engineer. 

The function of the engineering de- 
partment is to design and provide the 
factory with information in the form 
of parts lists, drawings, part numbers, 
process specifications, material speci- 
fications, test specifications and test 
limits, with aid and _ substitutions 
where necessary. It must furnish the 
sales department with information for 
sales literature, instruction tags, in- 
struction books and service manuals. 
It must also provide aid, education 
and information to enable the sales- 
men to bid on new jobs. 

It must be able and ready to pro- 
vide service help to the customer 
when the apparatus does not function 
properly and the problems are be- 
yond the ability of sales and service 
engineers. 

Engineering functions can be di- 
vided into the following categories: 
Research, development, product de- 
sign, production engineering, meth- 
ods engineering, plant engineering, 
application engineering, sales engi- 
neering and service engineering. 

Research. Although true research is 
not done in all manufacturing com- 
panies, all the other functions must be 
performed even though the same man 
performs several of them. In a very 
small plant, the owner might perform 
them all as well as manage the plant. 

Development. In a large company, 
the development of new products is 
often accomplished in a separate de- 
partment and completed long before 
an order is received. In new and 
smaller companies, development is 
often done on the order and for a 
specific customer. The work is con- 
sidered in the development stage 
from the time it is simply a vague 
idea of how to accomplish the objec- 
tive until it has crystalized into a 
fairly definite form. When there is a 
separate development department or 
development engineer, the result 
usually is a model or line of models, 
with a set of preliminary drawings. 
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The development engineer generally 
believes the job is 90 per cent com- 
plete and ready for production. 
Where there is no separate develop- 
ment man, the design engineer has 
usually reached this point when he 
knows fairly definitely what he is 
going to design. 

Design. The design engineer's job 
is to take the model or idea and 
translate it into manufacturing and 
test information for the factory. He 
must provide the basic information for 
sales and service literature. To do a 
competent design job, the design en- 
gineer must do many things well. 

1. He should know his line of ap- 
paratus thoroughly, the theory of how 
it performs, what is expected by the 
customer, how it is applied, what 
competitive apparatus is like and how 
it performs. 

2. He must understand everything 
about the development model and the 
reasons for its construction features. 

3. He should be able to completely 
redesign the development model for 
the best performance and lowest cost, 
using all possible standard dimen- 
sions, materials and components. 

4. He must be able to give com- 
plete, clear and definite instructions 
to the drafting department, and care- 
fully supervise the design. He must 
take complete responsibility for the 
design except for possible detail di- 
mensional errors. 

5. The design itself must be sound 
in principle, it must be mechanically 
correct. It must be sufficiently strong 
and durable. 

6. The design must use no special 
parts when standard would do. It 
must use no special materials when 
common would do. It must have no 
close fits, tolerances or clearances 
when loose and easy ones would do. 

7. The design must be such as can 
be built by the factory readily, easily, 
with a minimum of special training 
and a minimum of special tools. It 
must easily go together and _ easily 
come apart. 

8. The design must be the lowest 
possible cost and still meet the mini- 
mum requirements. It must have the 
correct expected life, but no more. It 
must be readily serviced. 


9. The simplest design with the 
fewest parts is almost always the 
right one. 

10. The design engineer must re- 
lease the manufacture of the parts as 
soon as possible in clear and positive 
instructions. If changes must be made, 
he is responsible that the cost is kept 
to a minimum and that proper dis- 
position is made of the unused parts. 


11. He must furnish complete, 
clear and definite instructions for 
testing, with limits. This must be 


done when the order goes to the fa 
tory. 

12. He must be ready to furnisl 
instruction book information and ser\ 
ice information when required. He 
must stand ready to furnish informa- 
tion on the design to the sales de- 
partment. 

13. He must be ready to help the 
factory when difficulties arise and 
when substitutions are necessary. 

14. While doing all this, he must 
continually remain abreast of prog- 
ress in the art, both in design and 
methods, so that his apparatus always 
remains competitive in performance 
and cost. 

15. He must continually work on 
cost reduction of the apparatus itself, 
as well as the reduction of the cost of 
bidding, designing and testing. 

16. He must be always teaching 
and training his subordinates. 

Production Engineering. Only in 
the large companies is production en- 
gineering separated from design en- 
gineering. The function should be 
and usually is performed by the de- 
signer even though he does not real- 
ize the transition to it. In a large 
company, when the design engineer- 
ing department has completed the 
manufacturing information, it is 
turned over to the production engi- 
neering department where the design 
is reviewed in minutest detail from 
the point of view of producing it. 
This usually results in many changes 
and considerable cost reduction as 
well as in greatly improved ease of 
production. 

The success of the latter is prima- 
rily due to the different point of view. 
The designer is responsible first for 
satisfactory performance and, second- 
ly, for lowest cost. The production 
engineering department is responsible 
first for reducing the cost and, sec- 
ondly, for getting the design depart- 
ment’s approval of the changes. Since, 
in most companies, both functions are 
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Whenever circuits call for precision 
and high resolution in compact space... 


There’s a all Helipot 


to meet your requirements — 


‘ . 


With the development of the original HELIPOT— 
the first multi-turn potentiometer—an entirely new principle of 
potentiometer design was introduced to the electronic industry. 
It made possible variable resistors combining high resolution and 
high precision in panel space no greater than that required for 
conventional single-turn potentiometers. 


The Helipot High resolution and precision settings require a long slide 
un wire. But by coiling a resistance element into a helix, it 
Principle ... is possible to gain desired resolution and precision without 
wasting panel space. This principle is applied in various Helipot models 
with slide wires ranging from 3 to 40 helical turns. 


Advantages are immediately apparent. In the case of the widely-used 
10-turn Model A Helipot, for example, a 45” long slide wire—coiled 
into ten helical turns—is fitted into a case 134” in diameter, and 2” in 
length. Another advantage of the 10-turn pot is that, when equipped with 
a turns-indicating RA Precision DuopiaL, slider position can be read 
directly as a decimal, or percentage, of total coil length traversed. 






10-TURN HELIPOT MODELS—CONDENSED SPECIFICATIONS 
eS 
[| _Ne.oftuns 


Resistance Range 10 ohms to 100 ohms to 100 ohms to 
; 250,000 ohms 50,000 ohms 
Resistance Tdlerance: 


















300,000 ohms 

































Standard +5% +5% +5% 
Best +1% +1% +3% 
*Linearity Tolerance: 
Standard +0.5% +0.5% +0.5% 
Best +0.05% + 0.025% +0.1% 
(1K ohms (5K ohms above 5K ohms) 
and above) and above) 





Mechanical Rotation 3600° +-4° 3600° +-1° 3600° +-12° 
—0° —0° —0° 
Electrical Rotation 3600° +-4° 3600° +-1° 3600° +-12° 
—0° —0° —0° 
Starting Toraue 
[Running Torque | 15oz.in | 06.302. in. | 60.0z.in._| 
se aa 










lll ———— aa: <a aa cae. aaa 
*ie. INDEPENDENT LINEARITY. The above linearity tolerances are based on the fol- 
lowing definition recently proposed to clarify and standardize nomenclature related to 
precision variable resistors. ... “Independent linearity is the maximum deviation in per- 
cent of the total electrical output of the actual electrical output at any point from the 
best straight line drawn 
through the output 
versus rotation curve. 
(This line shall be 
measured through the 
extent of the effective 
electrical angle.) The 
slope and position of 
the straight line from 
which the linearity de- 
viations are measured 
must be so adjusted as 
to minimize these de- 
viations.” 


STRAIGHT LINE 
APPROXIMATING CURVE 
OF POTENTION;ETER 










10-Turn Helipot Highlights 


From the basic Helipot principle, model variations 
have been developed to meet new requirements: 


Model A Helipot 


cam) the original 10-turn Helipot— 
L provides a resolution from 12 to 
14 times that of conventional 
single-turn potentiometers of 
same diameter (1%4”), lineari- 
ties as close as +0.05% in re- 
sistances as low as 1K ohms. 


The same multi-turn principle is also available in 3 turn units 
(Model C), and larger-diameter units of 15 turns (Model B), 
25 turns (Model D), and 40 turns (Model E)—a type for every 
application from 5 ohms to 1 megohm, 
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Model AN Helipot 


an ultra-precision version of the 
basic 10-turn Helipot. Produced 
in volume to extremely close 
electrical and mechanical toler- 
ances, this unit features preci- 
sion ball bearings (Class 5), 
servo mounting lid, plus linear- 
ity tolerance as close as +0.025% 
as low as 5K. A 3-turn unit 
(Model CN) is also available. 


Models AN and CN are particularly recommended for precise 
servo-mechanism applications and represent the most ad- 


vanced design and highest quality available today in the field 
of precision potentiometers. 


1 3 THREAD 8-32NC-2 
eres oan DEEP 3 EQUALLY *% 
== |2ya” SPACED MOUNTING HOLES 

sa ; / 000 









Model AJ Helipot 


a 10-turn miniature Helipot only 
¥%” in diameter, weighs 1 oz., has 
slide wire 18” long. Also avail- 
able with servo mounting (Model 
AJS) and servo mounting with 
ball bearings (Model AJSP). 
Linearities as close as + 0.1% 
as low as 5K. 





Designed for long life under severe operating conditions, the 
AJ Series is widely used where small size and weight are vital. 






PANEL NUT @ INTERNAL 
TOOTH LOCKWASHER 
PROVIDED. 


Design details on above units are subject to change without notice. 
Certified drawings available upon request. 


Only _Helipot is able to supply—in volume—multi-turn helical 
potentiometers with special features to meet your particular 
needs .. . Special Shafts, Extra Spot Welded Taps at any posi- 
tion, Ganged Assemblies (except AJ), Special Temperature Co- 
efficients, etc. Send us your requirements! 


For complete details contact 
your nearby Helipot represent- 


s ative. Or write direct. 
Pere 


A subsidiary of Beckraan Instruments, Inc. 
SOUTH PASADENA 18, CALIFORNIA 


Field Offices: Boston, New York, Philadelphia, Rochester, Schenectady, Cleveland, Detroit, Chicago, St. Louls, 
Los Angeles, Seattle, Dallas, High Point, N. 


C. and Fort Myers, Florida. In Canada: J. S. Root, Toronto. 


Export Agents: Frathom Co., New York 36, New York. 
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TOP! START STOP! START STOP! START STOP! 


Instantaneous Drag-free 


STOPS! STARTS 


~ 





START STOP! START STOP! START STOP! START 
LYWLS idOLS LUWLS idOLS LUYVLS idOLS LUWLS 


STOP! START STOP! START STOP! START STO 


minute after minute YEAR AFTER YEAR 
with Star-Kimble Brakemotors 


That extra-large brakelining area you see brings a Star-Kimble Brake- 
motor and its connected load to an extra-fast stop—as short as a fifth 
of a second from full speed to standstill if desired. 


“a 


And the small air gap contributes to equally fast starts. Brake is released 
the instant motor current is switched on—equipment starts without drag. 


That's the story of a single Star-Kimble stop-start cycle. And the expe- 
rience of user after user proves that Star-Kimble Brakemotors maintain 
the same split-second stops, the same smooth starts, through hundreds of 
thousands of cycles. In reversing service, conventional plugging methods 
with a typical 5 hp motor allow only 3 starts per minute. With a 
Star-Kimble Brakemotor, the figure is boosted to 10! 


Of course, every Star-Kimble Brakemotor is a compact, integral unit 
designed to save space—and give rugged, dependable performance. 
One manufacturer—one responsibility. 







For the full story, write for Bulletin B-501-A 


TAR-KIMBLE 


MOTOR DIVISION 
LE PRINTING PRESS AND MFG. CO. 


6 Bloomfield Avenue Bloomfield, New Jersey 
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performed by the design engineer, 
economy of production is dependent 
on how well he changes his point of 
view as the design nears completion, 


Methods Engineering. Jn most 
companies, the methods engineering 
department accepts the design and 
arranges the methods by which it is 
to be manufactured and provides the 
proper tools. Before these engineers 
are through with their part, there 
are usually further design changes 
requested. 

When the sales department receives 
an inquiry involving design changes 
in a standard line, it becomes a cus- 
tom job, and consultation takes place 
between the sales engineer and the 
design engineering section head. 
Skipping the clerical details of enter- 
ing the order, the section head _ in- 
structs the project engineer (usually 
the design engineer) on the general 
features he wishes in the design and 
in general how it is to be designed. 

Working under supervision of sec- 
tion head the design engineer arrives 
at design by calculation or experi- 
mental sample. Usually, if a sample 
or “bread board” is necessary, the 
design engineer orders the parts and 
instructs the electrical test labora- 
tory to conduct tests. He gives in- 
structions to drafting department for 
the drawings, process specifications, 
and material specifications, if any. As 


| parts lists, drawings and specifications 


are completed, he prepares releases to 
factory, sending at the same time, test 
instructions and test limits, all after 
approval of section head. If the de- 
sign engineer has done his job prop- 
erly and competently, he should be 
able to forget the job and go to the 
next one, except for periodic visits 
through the factory to watch it being 
built and see if it is easily made and 
assembled. O 


Junction Transistor Used 
in Precision Oscillator 


As PART OF A PROGRAM devoted to 
the improvement of measuring and 
calibrating standards, the National 
Bureau of Standards has developed a 
crystal oscillator that utilizes a junc- 
tion transistor as the source of driving 
power for a high-stability quartz crys- 
tal unit. All components of the circuit, 
including the power supply, fit into a 
metal tube less than 2 in. in diameter 
and about 7 in. long. At an operating 
frequency of 10 ke, the long-period 
drift in the first model was about 3 
parts in 10° per day. 

Basic to most work in research, de- 
velopment, and engineering is an ac- 
curate reference or standard to which 
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in spots like this 
your portable tools need 
G-E Geoprene Cord 


Tough ... Oll-resistant . . . built for hard use 


Here is the cord designed to match the performance of your heavy-duty, 
portable electrical equipment. Grease, oils, acids, or other rubber solvents 
won't harm G-E Type SO Geoprene cord. Neither will sunlight, flame, or 
water. It’s built for hard use. Stranded, 2, 3, or 4 conductors, capacity to 
20 amp, rated 60 C, 600 volts. U.L. listed. 


On your assembly line 


Tinned-copper conductors facilitate connections on G-E Type SO Geoprene 
cord. The insulation strips cleanly—the jacket holds wrap and fillers firmly 
in place. For your heavy-duty equipment you'll get economical assembly 
with G-E Type SO Geoprene cords. For more information, write Section 
W61-422, Construction Materials Division, General Electric Company, 


Bridgeport 2, Connecticut. 
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WIRE 
AND 


CABLE IDEAS 
for Product Designers 





Machine Tool Wire: G-E Flamenol* 
machine tool wire has many ad- 
vantages for the control wiring on 
machine tools. It is permanently 
color coded for easy circuit tracing 
and has a small over-all diameter 
for use in limited space. Flamenol 
wire is not affected by lubricating 
or cutting oils, acids, or alkalies. 





Deltabeston Wire: Where extreme 
heat or corrosive vapors are pres- 
ent, you'll get dependable service 
with G-E Deltabeston* wires. They 
come in many types for use as 
appliance lead, ground, or hinge 
wires. as stove and range wires, as 
permanent wave machine wire. 


ernrnas @ cvceree 





Handy Booklet: 24-page booklet 
for product designers. Contains 
charts, specifications, applications 
for the standard line of G-E wires, 
cables, and cords. For daily refer- 
ence. Write for your copy. 





Small Motor Leads: For coils, 
transformers, motors, or ballasts 
you'll get excellent service with 
G-E Type F small-motor leads. 
Listed by Underwriters’ Labora- 
tories, Inc. 
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RAYDIST ultra-sensitive 


electronic tracking systems 

























Above—RAYDIST auto- 
matic plotting board for 
continuous tracking and 
plotting of exact location 
of aircraft or ships. 


Below —RAYDIST mobile 
electronic tracking system; 
a precision lab. on wheels. 





TRANSFORMERS 


HASTINGS Instrument Company, Inc., 

of Hampton, Virginia, designs and builds 
RAYDIST—an amazingly sensitive and 
accurate electronic radio location 
system. RAYDIST systems are available 
for air and marine navigation tracking, 
for marine geophysical surveying,- 
chartmaking, ship speed trials, 
hydrography and meteorological studies— 4 4 
for a host of applications requiring infinitely 
accurate tracking and plotting. Because RAYDIST 
precision performance is strongly dependent upon 


the quality of the components used in the systems, H-TYPE 





HASTINGS specifies and uses CHICAGO MIL-T-27 MIL-T-27 
Sealed-in-Steel Transformers. Wherever optimum Sealed-in-Steel 
precision and absolute dependability are requirements, Transformers 


you'll find cH1cAGo—the world’s toughest transformers. 


Free "New Equipment” Catalog 
You'll want the full details on CHICAGO'S New Equipment Line, 
covering the complete range of ‘Sealed-in-Steel'’ transformers for 
every modern circuit application. Write for your Free copy of 
Catalog CT-153 today, or get it from your electronic parts distributor. 















Export Sales Div.: 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET, CHICAGO 18, ILL. 


4237 N. Lincoln Ave. 
Chicago, Ill., U.S.A. 


CABLE ADDRESS: 
HARSHEEL 








Scheel International, Inc. 
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time-intervals and frequencies may be 
precisely compared. In an attempt to 
reach a majority of the investigators 
who need these references, the Na- 
tional Bureau of Standards maintains 


radio stations WWV_ (Washington, 
D.C.) and WWVH_ (Territory of 
Hawaii), which transmit standard fre- 
quencies (2.5, 5, 10, 15, 20 and 25 mc) 
and standard time intervals continu- 
ously. 

To obtain the most precise opera- 
tion of conventional laboratory type 





frequency standards, the radio signals 
are used in the calibration procedure. 
The greatest continuous accuracy is 
achieved by making the calibration at 
those times when the received stand- 
ard frequencies are most efficiently 
propagated by the ionosphere. But 
laboratory type standards of the high- 
est stability are expensive to buy and 
to operate, and their use has been gen- 
erally limited to the larger laboratories 
and research centers. In addition, 
these standards normally involve such 
auxiliary equipment as lead-acid bat- 
teries, voltage regulators, power sup- 
plies, a multiplicity of components, 
complex temperature controls. They 
also require large floor space and 
highly trained operating personnel. 
The use of transistors in oscillators, 
counters, amplifiers, etc., shows great 
promise of making a high precision 
frequency standard and crystal clock 
available when needed. With the de- 
velopment of the transistor oscillator, 
that part of a compact, high-precision 
crystal clock is now a reality. 

‘The major components of the NBS 
transistor oscillator are a type 2517 
junction transistor, a high-precision 
100 ke GT-cut quartz crystal unit, and 
a long-life mercury cell. The dry cell 
supplies power to the whole unit (1.35 
volts at 100 microamp), and has an 
active life under these conditions of 
five or more years. 

Two of the requirements that must 
be met in developing a high-stability 
crystal oscillator are constancy of 
phase shift in the feedback loop asso- 
ciated with the crystal and constancy 
of the amplitude of oscillation. A con- 
stant phase shift is obtained by using 
large, stable “swamping” capacitors at 
both crystal connections and by using 
higly stable components in the re- 
mainder of the circuit. Excellent am- 
plitude stability is achieved by operat- 
ing the transistors in such a manner 
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... for maximum strength, 
Services Available 


! resistance. 
Designing © Engineering greater wear ’ 


Ee Naming, ©: Meaivemmal Spare ot Kol a OH and ease of machining. 


Most Modern Die Casting Equipment 
Complete Machining, Polishing and 


Assembly Facilities 


Bit 


A DIVISION on ALU) 


DIE CASTING  ™™i 


CHICAGO, ILL., 4535 FULLERTON AVE....BRIDGEPORT, CONN,, 275 WARREN ST. 








that collector-voltage limiting is pro- 
duced, 

The transistor is used in the NBS 
oscillator in the grounded-emitter con- 
nection. It produces an output of 0.8 
volt across a tuned circuit connected 
























to the collector electrode. The tank 
‘ircuit, composed of a 350 mmf ca- 
ang You WILL SPECIFY pacitor and a 6 mh coil, is designed to 
oscillate at 100 kc; however, the mag- 
nitude of the voltage is too high to be 
bt -GWN BOVERI applied directly to the crystal unit. 
Consequently, the voltage is reduced 
Ge e STOP by means of an attenuator, which con- k 
Gir Motors sists of a 40 mmf and a 0.01 mf capac- 
itor in series from the collector elec- 


trode to ground. The driving current 
(less than 100 microamp) for the 


]- These are combination BRAKE & DRIVE, all-in-one crystal is taken from the junction be- 
units designed for rugged industrial service. ce a se ga = ae 
a f voltage 1S coup ec 0 1 OUTpPU 

2- No outside power source or special controls needed through a 100 mmf capacitor. 


for applving or releasina the br : Over half of the space in the metal 
PPiying g : e brake tube is taken by the crystal, which is 
3- Releases brake and starts instantly when power is mounted in an evacuated glass envel- 


applied. ope. The transistor, coil, capacitors, 

. . and resistors are supported on a phe- 

4- Stops and brakes with 150% of normal torque when nolic pl istics frame that may be “pot- 
power is cut. ted” in casting resin to add to the 
rigidity of the section. The mercury 

5- No Creep — No Backlash cell, only about % in. deep, is at the 


base of the assembly and is insulated 


Can be reversed like any standard 3-phase motor. ‘s a 
from the metal “can” by a phenolic 


7- Mounts vertically or horizontally for forward or shield. 
. . : Determinations of the frequency 
reversing operations. ; stability with changes in temperature 
8- and supply voltage have indicated 
that the frequency varies approxi 
9 mately 1 part in 10% per deg C, and 1 


Minimum maintenance. 
- Available as a drip-proof mo- 


tor from .3 to 8 HP; as a totally part in 108 per 0.10 volt. - tate ' 
HP tor oscillator was also compared with I 
pene aap dmptagaie ; the standard oscillators controlling the 
10- World-famous for its trouble- transmissions of WWV. Short time | 
free performance. variations were about + 3 parts ip I 


10’ and the long interval drift—in 
days—indicated changes of about 3 


Planing machine using Quick- parts in 10° per 24 hours. These figures 
Stop Motors on feed and tool slide : 


WRITE FOR, COMPLETE DATA adjovimonts. To 1800 ering are comparable to those obtained 





-= os on = from vacuum tube standard oscillators, ‘ 
‘Send me he FULL | FACTS. on your QuickSTOP Motors. particularly at the time of their initial 
} ' installation. Fortunately, frequency ‘ 
Name ; Title i drift in the quartz-crystal unit of a 
gcompany : ‘ a type — oscillator 
normally decreases with age. ; 
paeereen LE Mn nanan ae The compactness of the NBS trans- 


istor oscillator lends itself to more 


Mt A SROWN BOVERI CORPORATION convenient and portable temperature 


TS control measures. Heretofore standard — [| 


19 Rector St. — New York 6, N. Y. quartz oscillators or quartz clocks 
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Compare these advantages of 


U.S. ROYALASTIC Tape! 


* U.S. Royalastic Vinyl does 
two jobs in one — it provides as 
much as 200% more dielectric 
protection and 50 to 100% 
more mechanical protection. 


*® Adheres perfectly and per- 
manently to all kinds of shapes, 
yet it can be stripped cleanly 
and neatly. 


WwW Extra rugged to withstand 
abrasion. 


UNITED STATES 


APRIL 1953 


¥ Resists acids, alkalies, oils, 
water, temperature changes and 
weather conditions. 

¥& Saves time and space in hard- 
to-reach places. 

United States Rubber Com- 
pany is now a single source for 
every electrical tape. In addi- 
tion to U.S. Royalastic, there is 
U.S. Holdtite Friction Tape, 
and U.S. Holdtite Rubber Tape. 
For best results use “U.S.” 








RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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A.C. 
MAGNETIC 
STARTERS 


with Plasti-Clad 
Magnet Coil 


Write for 
Bulletin 605 





HERMETICALLY 
SEALED 
RELAYS 


Write for 
Bulletin ASR 





22300-0 





INDUSTRIAL: 
CONTACTORS: 
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Full accessibility in a 
small package. 


Contacts, coil and thermal ele- 
ment replacement with use of 
screwdriver only. Magnet coil 
—in molded phenolic case 
with riveted terminals—is 
completely embedded in a 
rock-hard resinous material, 
thus protecting against oil, 
dirt, moisture and normal me- 
chanical damage. 


50% smaller — lighter. 


R-B-M 22204-0 meets AN 
3304-1 specifications. R-B-M 
engineers have developed the 
22300-0 currently used in 
government electronic, air- 
borne and ground equipment 
—as the electrical and mechan- 
ical equivalent of the AN 
3304-1, yet 50% smaller in 
size with 42 the weight. 


2-8 poles Non-Reversing. 
2-5 poles Reversing. 
25 Amp — 600 AC Max. 


Contacts can be replaced with- 
out removing wiring. To 
change coil, remove magnet 
frame and coil assembly only. 
10 and 15 amp. poles can be 
changed from normally open 
to normally closed by using 
screwdriver only. 


Low cost. Small size. 
Dependable performance. 
Available in many contact 
arrangements. 

Whatever your needs for inex- 
pensive, dependable relays for 
commercial applications—in- 
vestigate R-B-M General Pur- 
pose Relays. 


. © 
Other R-B-M products include: motor overload protectors, 
motor starting relays and low voltage DC electrical devices. 














MANUAL 
— FOR AUTOMOTIVE 
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-R-B-M DIVISION 
ESSEX WIRE CORP. 


ogansport, Indiana 


AND MAGNETIC 
INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


Consult R-B-M On Your Control Problems — Write Department A-4 





ELECTRIC CONTROLS 





have required relatively complex tem- 
perature control apparatus (operating 
at temperatures up to 60 C) and spe- 
cial high-reliability power sources. 


Tests were conducted on the new 
transistor oscillator with the complete 
unit operating at O C, Reasonable 
temperature stability was achieved by 
merely placing the oscillator in a De- 
war flask containing crushed clear 
ice. Among the results was an indica- 
tion that the reduced temperatures 
were responsible for reducing drift 
and increasing the Q of the quartz 
crystal unit. 


Thus, it now becomes possible to 
make available a readily portable, con- 
tinuously oscillating frequency stand- 
ard that may be carried to all parts of 
the world. The oscillator unit was de- 
veloped by Peter G. Sulzer of the 
NBS staff. Coa. Ss 


Expansion Planned for 
Synthetic Mica Uses 


FULL PRODUCTION FACILITIES for syn- 
thetic mica are planned in the near 
future by The Mycalex Corporation 
of America, according to J. H. Du- 
Bois, vice-president for engineering, 
speaking before the Ninth Annual 
Technical Conference of the Society 
of Plastics Engineers, in Boston, Janu- 
ary 21. In his paper “Glass-Bonded 
Mica,” which reviewed the properties 
and the applications for this class of 
materials, Mr. DuBois 
following information 
company’s interest 
mica field: 


released the 
regarding his 
in the synthetic 


“The miniaturization programs of 
the Signal Corps, and the fast-growing 
demand for structural and functional 
components demanding even higher 
firing temperatures for the printed- 
circuit silver pastes, have initiated 
the development of glass-bonded syn- 
thetic mica. Natural muscovite mica 
and natural phlogopite mica, are com- 
monly available types that are used 
for the conventional  glass-bonded 
mica products. Both have hydroxyl 
ions in their crystal structure and this 
precludes high temperature use. The 
synthetic mica, fluor-phlogopite, has no 
hydroxyl and can be heated to 2000 
F, for several hours, while natural 
micas bloat and lose strength far 
below this elevated temperature. The 
top safe limit for natural micas ranges 
from 1000 F, to 1500 F. Whereas 
there is no material on the market 
with good electrical properties at 900 
F, glass-bonded synthetic mica has a 
low loss factor at this high tempera- 
ture. A most important gain is in- 
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®@® TWO —1000 
MCM power cables 
“CADWELDED" to 


WHEN AND WHERE an inverted 110# 


feeder rail. Contact 
hoe riding under- 


YOU NEED iT! Giana 


NO VOLTAGE DROP when booster cables are ''CAD- 


WELDED” to feeder rails on ore bridges and traveling 
cranes. 


CONSTRUCTION AND MAINTENANCE COSTS ARE 
SUBSTANTIALLY REDUCED by the use of ""CADWELD”’ 
as connections are made in a matter of minutes with 
lightweight portable equipment. 


The "CADWELD PROCESS” of welding copper to steel 
rail is fully proved by the fact that over 10,000,000 
signal bonds and thousands of propulsion bonds have 
been installed by the '"CADWELD PROCESS”, on lead- 
ing railroads. 


FOR ELECTRIFYING RESULTS ee 


power cable 
“CADWELDED” to 


TRY ¢ A D W & L D x 40# feeder rail. 


Write for Electrical Catalog today 


COM OGRE em ecce 


to 45° side of 
4” x 4” angle 


2070 E. 61st PLACE iron. 
CLEVELAND 3, OHIO 
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NEW TYPE SNAP-ACTION 


ea ae UNS aL 


— WITH 


High Shock 


AND 
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( C.P.1. BASIC SWITCH 201 


Also Available With Toggle 





For two years this switch has been used on military vehicles by the U. S. Ordnance 
Corps. Now available for industrial applications including refrigeration. Supplied 
in toggle and lever actuator combinations. 

Actual tests show switch maintains stability up to 200 G’s. No resonant fre- 
quencies 0 to 300 cycles per second. Ideal for use where moisture, dirt, dust and 
oil are a factor. 

Supplied in single-pole, single-throw or single-pole, double-throw, normally 
on or normally off types. Operates equally well at —65°F. or at +165°F. Rated 
at 20 amps., 28 volts non-inductive load, 10 amps. lamp load, 28 volts D.C. (AC 
rating on request). Write for complete data sheets. 


CONTROL PRODUCTS - INC 
306 SUSSEX ST., HARRISON, NEW JERSEY 


MANUFACTURERS OF FIRE DETECTORS, BEARING OVERHEAT SENSING UNITS, ULTRA HIGH TEM. 
PERATURE THERMAL DEVICES AND WATERPROOF AND EXPLOSION.PROOF SNAP-ACTION SWITCHES. 








Little lamps help iron out sales problems — Electric 
rons and many other appliances take on extra sales appeal when 
they’re equipped with General Electric lamps. G-E lamps, filament 
or neon glow, can add convenience and safety to your products, too. 
They make your products stand out from the rest at very little cost. 


For more information, write Lamp Division, General Electric, Dept. 
166-EM-4, Cleveland 12, Ohio. 
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| creased refractoriness; printed circuits 
have been fired on glass-bonded syn- 
thetic mica at 900 F, with no bloat- 
ing or distortion. 
“Mycalex Corporation of America 
_ has leased the facilities of the Bureau 
| of Mines at Norris, Tenn., to gain 
pilot-plant experience with the pro- 
duction of synthetic mica, prepara- 
tory to the design of full production 
facilities. A glass research program 
has been initiated at their Clifton 
Works to develop a suitable glass that 
will measure up to the high-tempera- 
ture potentialities of synthetic mica. 
Since the synthetic mica top limit will 
exceed the temperature limitations of 
mold steels, the glass temperature re- 
search program is being confined to 
the range in which steel molds can be 
| maintained in precision dimensional 
control. Current molding — practice 
makes use of preheating at 1300 F, 
and mold temperatures of 800 F. The 
glass requirement for synthetic mica 
must fall in the “low” temperature 
range (1500 F), and have excellent 
electrical properties and be_ highly 
| resistant to water vapor. 
“Concurrently, a program of in- 
vestigation is being carried on to eval- 
uate synthetic mica-filled tetrafluoro- 
ethylene and trifluorochloroetheylene. 
| Filled organic plastics, in general, ex- 
hibit substantial variation in loss fac- 
| tor and dielectric constant. The filler, 
moisture content of the filler, and the 
| presence of electrolytic contaminants 
cause this considerable variation. Pure 
synthetic mica, which may be molded 
at high temperatures and is free of 
combined moisture, produces a good 
low-loss compound with improved di- 
mensional stability. Preliminary re- 
sults indicate an excellent intermedi- 
ate material that will overcome some 
| of the weaknesses of organic plastics 
for certain applications, thus provid- 
ing other new and very useful mate- 
rials in the high temperature, high- 
frequency field with improved elec- 
trical properties.” C 





Note: See “Synthetic Mica Adds Ad- 
vantage to Glass-bonded Mica,” A. J. 
Monack, in the October 1952 issue of 
ELectricat. MANUFACTURING, page 146. 


Axle Testing Machine 
Duplicates operating conditions 
of heavily loaded trucks 


A NEw axle-testing machine, capable 
of simulating in a laboratory driving 
conditions that a truck weighing 40 
tons and traveling at 60 mph would 
meet on the road, was recently in- 


stalled at the Alden Indoor Proving | 


Ground of the Timken-Detroit Axle 
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You should know about 


Borthig'K252 } 3 


IP 


t TANK STABILITY-UNIFORMITY- PENETRATION - BONDING - ECONOMY 





MEETS ARMY AND NAVY SPEC. - JAN-V-1137- TYPE M eo 
| 












A modern baking varnish with definite economy features, Borthig 
K-252 is formulated from BAKELITE resins skillfully combined with 


the best grades of modifying oils especially blended to produce fast 
curing and maximum protection 


This rapid curing plus excellent flow properties will permit an 
absolute minimum of costly waste-drip in your ovens. This means more 
units per gallon! 


Add to these properties, absotute tank stability (K-252 will not 
gel) —high uniformity—excellent bonding—good penetration and you 


have every good reason why Borthig K-252 has won its sound acceptance 
with users 


RECOMMENDED APPLICATIONS: 


General motor work Automotive generators 
Transformers High voltage coils 
Formex or nylon covered windings 
Form or random wound coils 
Armatures 









Cotton interwoven coils 


Small windings, meter coils, relay coils, 
control coils, etc. 





SOLVED PROBLEMS are another product we deliver! 


GEORGE C. BORTHIG CO., INC. 
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for insulation and winding faults 





Westinghouse Surge Comparison Tester reduces production test time, permits positive 
results, fewer rejects—bringing substantial savings. This electronic device is designed 
to detect and locate insulation faults and winding dissymmetries in motors, genera- 
tors, some types of transformers and coils. It operates quickly, simply, with fingertip 
control. Highly mobile and portable, it fits easily into production line techniques as 
well as repair shop. For more complete information, write Westinghouse Electric 
Corporation, I. E. Devices Section, 2519 Wilkens Avenue, Baltimore 3, Maryland. 


you CAN BE SURE...1F ITs 


=a Westinghouse 


NEW SOLDERING IRON..... 


...LIGNORES MOISTURE 













VAPORPROOF 7S 


SOLDERING IRONS 
(; 


t Model 825. 225 watts 





~ (3 
Designed and built for heavy duty industrial use... 
COMPETITIVELY PRICED 
The Drake Vapor-Proof will outperform —out- 
wear —any soldering iron you have ever used! 
Exclusive SEALED ELEMENT keeps moisture 
and flux vapors out—ends corrosion that usually 
results from such seepage. Test elements oper- 
ated continuously under water for 30 days were 
undamaged! Ideal for production work. Baffle 
plates keep handle cool. Underwriters’ Approved. 

Available in 225 and 125 watt sizes. 


CALL YOUR DISTRIBUTOR OR WRITE FOR FULL INFORMATION 


Represented by: SURPLESS, DUNN & CO. 


MODEL 
202 
600 wotts, 
6 lb. capacity 


DRAKE SOLDER POTS 


Heavy duty pots togive rugged serv- 
ice. 1 Ilb., 2 Ib., and 6 Ib. capacities, 
in 150, 300, and 600 watts. Quality 


built withgenuine Nichrome elements. 


THE RUGER COMPANY 


In Canada: W. R. ANDERSON & SON, Montreal 


DRAKE ELECTRIC WORKS, INC. 


3656 LINCOLN AVENUE CHICAGO 13, ILLINOIS 
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Co., Detroit, Mich. The testing equip- 
ment, engineered and built by the 
General Electric Co., duplicates 
torques, stresses and speeds commen- 
surate to both normal and strenuous 
loads. 

Incorporating the largest dyna- 
mometers ever used for such a pur- 
pose, and intricate electronic equip- 
ment to control their actions, this 
machine can impose tests on axles 
never before possible indoors. 

A 350-hp dynamometer simulates 
the truck engine and drives the axle 
through transmission gears. It can de- 
liver up to 450 hp over a drive shaft 
speed range from 400 to 3000 rpm. 
Integral blowers provide cooling for 
tests at creeping speeds. 

Two output dynamometers, rated 
550 hp, 650-3000 rpm, are attached 
to gears located at the ends of the 
axle and—by means of measuring de- 
vices—record the torque output. The 
combined measurements of the three 
dynamometers test the efficiency of 
the axle. The gears allow wide varia- 
tions of speed and load. 

Amplidyne equipment provides 
field power for the three dynamom- 
eters and a 750-kw motor-generator 
set. Only one M-G set is required be- 
cause of special loop circuits installed 
in the system. G-E also supplied the 
operators control console and a 
unique cycling control that contains 
two strip chart recorders for measur- 
ing speed and torque. 

Axles are tested by placing them 
on the test stand and subjecting them 
to equivalent highway conditions 
under control of a magnetic tape. 


This tape, when run through the auto- 





The operator’s control console is at 
the left and the cycling control panel 
with its two strip chart recorders is at 
the right. Magnetic tape for the cycling 
control can be used indefinitely for 
duplicating tests at any time. 


matic cycling equipment, causes the 
dynamometers to respond to the im- 
pulses on the tape and exert the 
indicated speeds and stresses on the 
axle. The tape recorder provides rep- 
etition of the operator’s speed and 
torque signals used in an initial man- 
ually-controlled test. 

As each stress is imposed, record- 
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A GOOD NAME TO REMEMBER 
WHEN YOU NEED DEPENDABLE 
saupousnes....eir f 


Electronic Components Division 


Stackpole Carbon Company, St. Marys, Pa. 
Also e LINE AND SLIDE SWITCHES e CERAMAG®” (ferrite) CORES e IRON 
CORES e MOLDED COIL FORMS e GA ''GIMMICK’'’ CAPACITORS, etc. 
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Sine 


Model C—2-pole 
A.C. induction type 





Model O—2-pole 
reversible capacitor 
type (for 6 or 12 or 

24 volt A.C. only) 





Medel D—4-pole 
A.C. induction type 
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WITH GENERAL INDUSTRIES’ 


Smooth Power MOTORS 


1/50 to 1/500 H.P. 


e From the many types of General 
Industries Smooth Power Small 
Motors, you can select the model and 
size to meet your requirements for a 
dependable source of smooth power 


in a space-saving package. 


Write for illustrated booklet showing 
outputs, dimensions, and characteristics 


of these top-quality, low-cost motors. 






DEPARTMENT ML e ELYRIA, OHIO 


& Np. 


The GENERAL INDUSTRIES Co. 





ing instruments indicate continuously 
the speed, torque, or load as well as 
provide a permanent record. The 





The axle testing machine at the Tim- 
ken-Detroit indoor proving ground has 


the input dynamometer at the right, an 
axle undergoing test over the tech- 
nician, and the two output dynamom- 
eters on a line with the axle. The con- 
trol panel is behind the right-hand 
dynamometer. 


same test can be repeated many times 
until the durability or life expectancy 
of the axle is established. The record- 
ing tape can be filed, and the test 
repeated exactly at any later date. 
Safety measures, consistent with 
dynamometer practice, are provided 
that offer protection both to per- 
sonnel and equipment. These include 
overload and overspeed devices and 
dead-front enclosed — floor-mounted 
cubicles for all control. Cl { 


Industrial Designers Plan 
Series of Conferences 


PLANS FoR A continual exchange of in- 
formation and ideas on design prac- 
tices in industry were formulated at a 
design directors conference of eight 
leading manufacturers held in Louis- 
ville in February. 

A. N. BecVar, manager of product 
planning for General Electric’s Major 
Appliance Division and host for the 
meeting, said similar conferences 
will be held at various company head- 
quarters every few months on a ro- 
tating basis. The next meeting is 
scheduled at the Corning Glass Com- 
pany the latter part of May. 

BecVar said the conference was the 
first of its kind and developed from 
discussion over a _ period of years 
among individual design directors of 
the participating” companies. He 
added that the group would explore 
design practices of each of the com- 
panies. Periodically, specialists in 
fields related to design will be in- 
vited to lead case study discussions 
on a round-table basis. 

The first meeting was spent largely 
in the selection and preliminary dis- 
cussion of topics to be covered in 
future sessions. These will include: 
methods of classification of designers, 
desired educational background for 
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Multiple Circuit Jack Switch 
Designed for 400,000 Detent Operations 





Mallory experience produces With a single motion, this switch simultaneously 


connects a group of 12 circuits. It is designed with 


precision jack switch a single pole, single throw action per circuit. The 


actuating springs and cam springs are nickel silver. 


10 government design specification The contacts are fine silver. 


This 12 circuit switch is representative of the wide range of special purpose switches 
manufactured by Mallory for exacting military requirements. Its precise construction 
is typical of the complete line of Mallory Jacks, Jack Switches and Plugs that are designed 
to fit an infinite range of circuit possibilities. They are sturdily built and will meet your 
most exacting specifications for performance and dependability. 

For qualified engineering service and technical data on the application of Mallory Jacks 
and Plugs to communications, testing and many types of electronic and electrical equip- 
ment, call Mallory today. 





Expect more... Get more from MALLO RY 


_____ Television Tuners, Tuners, Special Switches, Controls and Resistors 
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Electromechanical — Resistors *® Switches ¢ Television Tuners ¢ Vibrators 
Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


SOI TERs7 Weer VY SERVING INDUSTRY WITH THESE PRGDUCTS: 
Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 





MALLORY & CO., INC., INDI ARR tis 6, INDIANA 










ACCESSORIES 
for the “AN” Series 


* angus 90° YONETION SHELL WO. 2249 
be 


Here is the answer to a frequent question we 
receive from people everywhere. Yes, Cannon 
does make a complete line of accessories to be 
used in conjunction with the AN Series of con- 
nectors. Complete engineering data on each of 
these is given in the Cannon AN Bulletin, avail- 
able on request. 


CANNON ELECTRIC 


Since 1915 w. oe 


Las 





Factories in Los Angeles, Toronto, New Haven, Benton Harbor. Rep- 
resentatives in principal cities. Address inquiries to Cannon Electric 
Company, Dept. D-118, P. O. Box 75, Lincoln Heights Station, Los 
Angeles 31, California. 
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designers, training courses for de- 
signers, design department responsi- 
bilities in relationship to management. 
the relationship of outside consultants 
to the design department and to man- 
agement, functions of a design de- 
partment, education of the public 
concerning design, and the necessity 
for company design directors to par- 
ticipate in community improvement 
activities. 


Attending the conference, in addi- 
tion to BecVar were J. Van Koert, 
Towle Manufacturing Co., Newbury- 
port, Mass.; T. C. Clement, Eastman 
Kodak Co., Rochester, N. Y.; H. C. 
Doner, Libbey-Owens-Ford — Glass 
Co., Toledo, Ohio; J. B. Ward, 
Corning Glass Co.; J. Birnie, Rey. 
nolds Metals Co., Louisville; G. H. 
Kress and C. J. Jaworski of Interna- 
tional Business Machines Corp., Endi- 
cott, N. Y.; and W. C. Granville, 
Container Corporation of America, 
Chicago. Ooo 


Industrial Metals 


and Alloys 


Sam Tour, Sam Tour & Co.. Inc. 


THERE ARE 98 elementary substances; 
ot these 76 are metals and the remain- 
ing 22 are metalloids or non-metals. 
Of the 76 metals, 15 are the so-called 
rare earth or lanthanide metals and 
are often considered as one; 10 are 
the actinide metals of which only 
thorium and uranium are of prime im- 
portance in metallurgy; and two (#43 
Te, #87 Fr) probably do not exist 
in nature. This leaves the equivalent 
of 52 metals. From this list of remain- 
ing metals, #21 Scandium, #39 
Yttrium, #84 Polonium and #88 
Radium may be dropped as being too 
scarce or never used as much. This 
leaves a net of 48 metals to be con- 
sidered. 

Of these 48 metals, five are alkali 
metals, five are alkaline earth metals, 
one is the light metal aluminum, and 
the remaining 37 metals are often re- 
ferred to as heavy metals. Most 
metals: 

@ Have a bright mirror-like metal- 
lic luster. 

e Are good conductors of heat. 

e Are good conductors of elec- 
tricity. 

e Are malleable or ductile. 

e Can be fused (one metal, mer- 
cury, is a liquid at room temperature. ) 

e Combine with oxygen to form 
oxides. 

e In water solution, the oxides 
form hydroxides. 


Metallic elements in general are 
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look at your product...p 


an... 


Here’s a real challenge to your imag! 


Formed 
insulator fabricated 
from Spaulding 
Vulcanized Fibre 







SPAULDING PRODUCTS FOR INDUSTRY 


VULCANIZED FIBRE: !n sheets, rods, tubes and fab- 
ricated parts. 


ARMITE: Thin insulation (Fish Paper) in sheets, rolls, 
coils and fabricated parts. 


SPAUDITE: (Laminated Phenolic Plastic) in sheets, rods, 


Spaulding Products offer the greatest variety of mechanical, elec- 
trical and chemical property combinations found in any line of 
basic materials. Although now used in virtually every field of 
manufacture, resourceful designers, engineers and material buyers 
are finding new applications for Spaulding Products every day. 


You can do this too. 


Take any combination of properties inherent in Spaulding Prod- 
ucts. For example, electrical insulation combined with arc 
resistance, deionizing properties, structural strength, tough- 
ness, resistance to wear and abrasion, good forming and 
clean punching. A manufacturer in the electrical field will vis- 
valize at once the many component parts for his products requir- 
ing all or a part of this unique combination of properties. 


For other Spaulding property combinations applicable to your 
business, consult the new Spaulding Handbook. Just ask your near- 
est branch sales office or mail coupon today for your free copy. 











SPAULDING BRANCH SALES OFFICES 



















tubes and fabricated parts. 


SPAULDO: Motor Insulation in sheets, rolls, coils, slot 
cells and other fabricated parts. 


SPAULDING FIBRE BOARD: !n sheets and fabricated 
parts. 


SPAULDING T BOARD: Asuperior Transformer Board, 
in sheets and fabricated parts. 


MATERIAL HANDLING EQUIPMENT: Factory trucks, 
Boxes, Barrels, Trays, etc. 


SPAULDING FABRICATING FACILITIES 


Spaulding’s fabricating facilities for these products are 
unsurpassed the world over. You can save time and 
money by letting us do your fabrication. We'll be glad 
to quote on specific jobs without obligation to you. 











BOSTON 16, MASS. 
585 Boylston St. 


- BRIDGEPORT 5, CONN. 
2889 Fairfield Ave. 


CHICAGO 25, ILL. 
4770 Lincoln Ave. 


- CHICAGO 38, ILL. 
5604 West 63rd St. 


CLEVELAND 14, OHIO 
2108 Payne Ave. 


CLEVELAND 16, OHIO 
19035 Detroit Rd. 
Rocky River 


_ DAYTON 2, OHIO 
136 South Ludlow St. 
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DETROIT 1, MICH. 
4612 Woodward Ave. 


FORT WAYNE 6, IND. 
2301 Fairfield Ave. 


LANSING 10, MICH. 


2021 South Cedar St. 


LONG ISLAND, N. Y. 


90-34 Jamaica Ave. 
Woodhaven 21, L.1., N.Y. 


MILWAUKEE 8, WIS. 


3329 West Vliet St. 


NEW YORK 55, N. Y. 


384 East 149th St. 


NEWARK 2, N. J. 


965. Broad St. 






: COMPANY, INC. 
_—— TONAWANDA, N. Y. 


PHILADELPHIA, PA. 
702 Federal St. 
Camden 3, N. J. | 


$T. LOUIS 5, MO. 


34 North Brentwood Blvd. 
SPAULDING FIBRE CO., INC. 


TONAWANDA, NEW YORK 
Please send me by return 


mail my free copy of the new 
40-page Spaulding Handbook. 


TONAWANDA, N. Y. | 
310 Wheeler St. 


LOS ANGELES 5, CALIF, 
C.D. LaMoree 
1325 San Julian St. 





BERKELEY 10, CALIF. 
C. D. taMoree 


2221 Fourth St. Company — 
TORONTO 18, ONT., 
CANADA Address 
A. A. Andersen & Co. | 
28 Jackson Ave. | —_— i= oan 
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Inthe ELECTRONICS 
industry, buyers have learned to 
depend on ANTI-CORROSIVE for 
fast, dependable service on all 
types of stainless steel fasten- 
ings. Draw on our IN STOCK in- 
ventory of more than 7,000 items 
and sizes and a production capac- 
ity geared to produce precision 
fastenings in large or small 
quantities, from huge 4” hexa- 
gon head bolts to tiny #0-80 ma- 


chine screw nuts. 


Write for Catalog 53G today. 


anti-corrosive metal products co., inc. 


castleton-on-hudson, new york 










distinguished from non-metallic ele- 
ments by their lustre, malleability. 
conductivity and usual ability to form 
positive ions. Non-metallic elements 
are not malleable, have low conduc. 
tivity and never form positive jons. 
The physicist’s definition of a metal 
may have to do with the number of 
electrons in the two outermost groups 
of electrons in the atom and the ease 
with which the atom will give up or 
capture one or more electrons. 

Most of the metals and alloys of 
industry contain some metalloids or 
non-metals. Such metalloids as boron. 
carbon, silicon, phosphorous, sulfur, 
arsenic selenium and tellurium and 
such gases as hydrogen, nitrogen and 
oxygen are or may be present in var- 
ious amounts. 

A survey of the range of composi- 
tions of the metal and alloys of indus- 
try show 40 elementary metals and 8 
elementary metalloids as regularly 
present. These 48 elements go to 
make up the thousands of different 
kinds of useful metals. All of the 
useful metals of industry may be con- 
sidered in 10 major classes with a 
total of 60 subclasses. A chart of these 
classes has been prepared with the 
elements arranged in sequence ac- 
cording to their atmic numbers. A 
copy of this chart may be obtained 
without charge by addressing a letter- 
head request to Sam Tour & Co., 44 
Trinity Place, New York 6, N. Y. 
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Theatre Television Used 
to “Sell” H S Students 
on Engineering Careers 


CLosep-circuiT theater television was 
used in March in seven theaters in 
the New York City metropolitan area 
to show high school students the 
many opportunities for careers in 
science and engineering. A one-hour 
morning program was fed to the the- 
aters from a central television studio, 
followed by afternoon workshops at 
the Washington Square Center of 
New York University. 

This novel method of demonstrat- 
ing the great need for engineers and 
scientists in industry and government 
was sponsored by the Technical So- 
cieties Council of New York. Coop- 
erating agencies for this First Greater 
New York Scientific and Engineering 
Career Conference included the Pub- 
lic Service Committee of the Theatre 
‘Television Industry, New York Uni- 
versity, and the New York City Board 
of Education. 

The program demonstrated — the 
growth of engineering and _ science, 
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Use DUTCH BRAND 
Sponge Rubber for cushioning 
and vibration control, to seal 
out dust, to dampen noise and 

absorb shock. 


DUTCH BRAND Sponge Rubber is fresh and alive and excellent for 
a wide variety of manufacturing uses. It comes in a selection of densities, 
colors and thicknesses. Manufacturers use it for packing ... to cushion vib- 
ration... to absorb shock... to dampen sound ... as weatherstrip to seal 
out dirt and dust... as a gasket...as a mount for products... to 


Also 

prevent metal to metal contact... and for varying other uses. 

DUTCH BRAND S Rubber i bei d ilabl local DUT Rey Rpere: TAPES 
f ponge Rubber is now being made available to loca 

industrial distributors on a stocking basis... this offers prompt service. for INDUSTRIAL USES 

DENSITIES 


ELECTRICAL TAPES'¥ TAPES: Pressure Sensitive 
ASTM SPECIFICATIONS i ° 
NATURAL RUBBER No. D1056-51T @ Plastic .007 


No. 3832 Soft Density @ Plastic .010” 
No. 4022 Medium Density Master Shop Package 


@ No. 300 Masking (Crepe Back) 
@ No. 301 Masking (Flat Back) 





No. 4030 Firm Density Jr. Shop Package @ No. 302 Extra Strength Masking 
No. 4031 Hard Density © Friction Tape @ No. 307 Drafting 
NEOPRENE Jumbo Shop Package @ No. 353 OD Cloth Tape 
i idth . 
No. 3399 Soft Density sci} Special —_ @ No. 350 Techni Tape 
No. 3394 Medium Density scl4 Haaren: Sa @ No. 351 Double Tak 
ASTM Friction Tape 
@ No. 358 Twin Tak Tape 
- OLOR S ‘ — 7 _ @ Rubber Insulating Tape P 
. Re . Green @ Anti Squeak Tape 
5. Other colors available where quantities warrant Hippo Shop Package 
THICKNE SSES ASTM Rubber Tape @ Structural Glass Joint Tape 
Ye inch to 1 inch inclusive @ Electro Coil Tape © No. 806 Rub’R-Cork 
S IZ ES @ Glass-Fibre Tape @ Tite-Pak 
Rolls, sheets, strips with or without adhesive @ “DB” Wire Connectors @ Tuff-Pak 


. +. die cut forms ... custom molded pieces. 
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Monvfocturers of Rubber Products Name ‘ Title ; 
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DIVISION OF Rl cee ali Company 
7800 WOODLAWN AVE. 7 ‘CHICAGO 19, ILLINOIS Address __ 





City Zone __ State 


Ny 
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QUIETNESS 
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higher horsep> ver 
ratings are possible with 
open cosc construction 


Rotor Electronically 
Balanced 


Wool packed oil 
reservoir holds sufficient 
lubricant for long, 
trouble-free service. 


Resilient mounting for 
most quiet operation. 


Oe ae es 

Bearings operate for 

Nae | Re-circulating channels 

De : lead fugitive oil from 
shaft back to reservoir. 


MARCO suapep pole 


eliminates A.C. hum. Mechanical tolerances 


for your product. 
MARCO MOTORS are available in 1/100-1 
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MOTORS 


@ The utmost care, backed by long experience in the manufacture of 
shaded pole motors, goes into every MARCO MOTOR for maximum 
efficiency of operation and quiet, long-lasting service. 

Precision engineering has produced an electrical design that practically 


are assured vibration-free performance because of electronic balancing. 


You are invited to take advantage of our complete Engineering Services 
in order that you may be certain of obtaining the best source of power 


pole; 1, 2 and 3 speed. Investigate them today. 


Please send me COMPLETE DATA 
on a MARCO Motor to fit our requirements 
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Shaft accurately ground 
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bearing life. 
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8 H.P. range; 4 and 6 










seeeeeee SUSSOO EEE ESERRERERe RPO eeeees eeeeeee renee 


Company eoeunserbeasepenascccssece diciunsopecenbiaser sap iasseuilabiscemeswunssnesensncrecwunbetommiaahs <oneseiins aseeais 


Oo oresssssecscrenmpene Liaraune siveases cyacasawees noveesinenenans satenansebvosionens paascnenih 


a sn 
a Shaft Diameter... 
Ee am, §=6PRORUCT 


eeenee Pee eee eee ree eer Te 












TA; 





ELECTRICAL 


its status today, and some of the 
new developments of the future. It 
included live demonstrations of e. gi- 
neering theories and equipment and 
modern developments in electronics, 
radio, aircraft, housing construction, 
atomic energy, and other scientific 
fields. At the NYU workshops, stu- 
dents were able to get specific infor- 
mation on job opportunities, educa- 
tional requirements and salaries. Each 
session was addressed by a practicing 
engineer or scientist and a member of 
the faculty of one of the colleges and 
universities in the New York area. 
Staff members of industrial firms, sci- 
entific and research foundations, and 
government laboratories also partici- 
pated, 

Chairman of the career conference 
was John Kotrady of The Texas Com- 
pany. John Grimaldi of the Associa- 
tion of Casualty and Surety Com- 


panies was program chairman, — CO 


System Engineering a Step 
Toward Automatic Factory 


EVENTS ARE PRESSING INDUSTRY toward 
the day when 15 per cent of its cap- 
ital outlay for machinery and equip- 
ment will be spent for instruments of 
measurement and control, Henry F. 
Dever, president, Brown Instruments 
Division of Minneapolis-Honeywell 
Regulator Co. recently told a business 
group. Predicting that the next great 
advance in instrumentation would be 
the leap from placing controls on 
individual machines to the engineer- 
ing of whole processes of manufac- 
ture, Mr. Dever said: 

“The entire factory—even the en- 
tire process of manufacture all the 
way from field or mine to consumer— 
must be engineered to controls, to 
the end of the greatest satisfaction for 
the least expenditure of human effort. 
At the target end of our outlook is 
something which we rather loosely 
call the automatic factory.” 

The concept of advance planning 
for the integration of instrumentation 
into the selection of equipment, in 
advance of the actual start on a fac- 
tory, Mr. Dever called “system engi- 
neering.” He said it was the joint 
responsibility of the user, the con- 
tracting engineer and the equipment 
manufacturer, and deplored the wide 
difference among these groups as to 
the share of this responsibility and 
the methods of collaboration. 


System Engineering Cost Justified 
“Management, conditioned to tradi- 

tional ratios of expenditures, has yet 

to recognize that system engineering, 
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BRISTOL’S 


- Multiple-Spline | 


| SOCKET SCREWS 


| Stronger by far 
than any other kind! 






se_ ea esl ' 


The splining principle is recognized by design engi- 

| neers as the best means of transmitting rotary power— 

that’s why it’s used in propeller hubs, in drive shafts and 

| rear axles of automobiles. In Bristol's Multiple-Spline 

2 socket screws, this design results in strength and hold- 
ing power not equalled by any other screw. 


LOOK AT THE THINGS 
FOR THE DESIGN ENGINEER 
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Tremendous holding power 


- ‘ 


Withstand severe shock and vibration 


ett 


Permit neater, more compact design—fit flush, no projecting head 


)- | \ 


)- — 


; | FOR THE PRODUCTION ENGINEER 





all the above, plus... 

Greater holding power, permitting use of fewer, smaller screws. 
Will not round out, split or break 

Speed assembly—can be set tighter, easier, faster 


sate 


Minimize rejects and marring 





FOR THE MAINTENANCE MAN 
all the above, plus... 


Can be tightened and loosened indefinitely 
Maintain desired set—won’t shake loose 
Easily wrenched in hard-to-get-at places 
Tamper-proof 


act 





ig Bristol’s Multiple-Spline Cap or Set screws are carefully de- 
mn signed to close tolerances (A.S.A. approved, Class 3 fit). Precision- 
in threaded National Coarse or National Fine. Sizes: 

0 wire to % in. 
Materials: Standard and listed sizes stocked in heat-treated alloy in diameter 
steel. Brass, bronze, monel, stainless steel, etc., on special order. 


si- 
nt 





. slits: pian FOR 30 YEARS A BRISTOL EXCLUSIVE: 
1€ 


ie Set Screw Cap Screw 


; Write for free bulletins showing applications. Only Bristol makes 
} 


both Multiple-Spline and Hex ... for severe and regular service. 


- | BRISTOL'S SOCKET SCREWS sssrs2r-racs: 


1g» THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Connecticut A.3.1 


' 
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GTC Transformers 


demanded for 


UTE ee 


“GTC” Transformers are used in the AU- 

TOMATIC PIN-SPOTTER because of their 

accepted ability to meet the most rigid speci- 

fications. If your application is most unusual 

or standard, we suggest you consider “GTC” — 

proven transformers where maximum perform- 
ance is essential. 


We welcome your inquiries. 


GENERAL TRANSFORMER COMPANY 


serving industry since 1928 
18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 
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as a function, justifies its cost. Man- 
ugement is quite used to hiring certain 
kinds of engineering talent, such as 
researchers, consultants of various 
kinds and often industrial specialists. 
Today, however, there a _requalified 
process and instrument consultants, 
engineering contractors and _ trained 
instrument staffs available to solve the 
system engineering problems of in- 
dustry—though, admittedly, the num- 
ber of such men is limited.” Mr. 
Dever declared. 

As for the end result of increasing 
instrumentation, Mr. Dever scoffed 
at fantastic forecasts of “workless 
Utopias” and “workerless plants.” He 
declared that both the pessimists who 
were predicting an age of slavery to 
the machine, and the optimists who 
were envisioning a golden age of 
prosperity and leisure, were off the 
track.. Machines have come into use 
because it would be impossible to 
produce the things men want by 
hand, he declared, and there is no 
evidence that the demand for more 
things to make life easier and more 
pleasant is any less than it has al- 
ways been. He praised the ordinary 
worker as “a magnificently sensitive 
and adaptable machine,” performing 
“sensing, safety and other operations 
which it is often difficult and expen- 
sive to do automatically.” 

“System engineering,” he — con- 
cluded, “is just the latest in the long 
train of human efforts to substitute 
animal or elemental power for human 
muscle, a train which began with the 
invention of the wheel.” 1oag 


Expect to Hire 25 Per Cent 
More Engineers This June 


Companies which actively _ recruit 
college graduates will try to employ 
about 25 per cent more engineering 
graduates this year than they hired 
last year. This estimate is based on 
the results of a survey of 176 indus- 
trial concerns made by Frank S. Endi- 
cott, director of placement at North- 
western University. 

The companies surveyed reported 
that only 68 per cent of their needs for 
engineering graduates were met. in 
1952. 

It is estimated that about 23,000 
baccalaureate degrees in engineering 
will be awarded this year. It is further 
estimated that 75 per cent of the men 
awarded degrees have not had any 
military service. Estimates made by 
the Engineering Manpower Commis- 
sion show that about 6800 will be 
subject to call to active duty as ROTC 
graduates. An additional (indeter- 
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Learn how 





Koppers controls polystyrene’s 
fourth dimension 





COLOR is polystyrene’s fourth di- 
mension ... with Koppers polysty- 
rene you can specify the color of 
your plastic product with the same 
exactness with which you determine 
its length, width and thickness. 

To help you take full advantage of 
the most salable feature of polysty- 
rene, Koppers has published a full 
color book entitled “Color in Plas- 


KOPPERS. 
I wy y)) 
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tics.” This unique book explains 
why Koppers polystyrene is visually 
identical in color from one lot to an- 
other over any period of time. This 
means you are assured of uniform 
colors in each similar product from 
first to last; and in products which 
are molded in two or more parts and 
then assembled into complete units, 
you can expect a uniform color match 





abel 


in the several sections. 

Most important of all, it means 
that Koppers can match perfectly 
any shade of color you are using. If 
you Can see it, we can match it! 

For more details about Koppers 
unique system of color matching, and 
an authoritative discussion of the 
Science of Color, write today for 
your free copy of “Color in Plastics.” 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 
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res 


.-. for applications re- 
quiring low electrical 
noise, low and constant 
contact drop, high cur- 
rent density and mini- 
mum wear. 





EXTENSIVELY USED IN 


SELSYNS 
ROTATING THERMOCOUPLE and 
STRAIN-GAGE CIRCUITS 
ROTATING JOINTS 
GUN-FIRE CONTROLS 
DYNAMOTORS etc. 


Wide range of grades available for standard 
and special applications. 


Brush holders and coinsilver slip rings avail- 
able for use with Silver Graphalloy Brushes. 


OTHER GRAPHALLOY PRODUCTS: 


Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


Write us for Data Sheets and further information. 





GRAPHITE METALLIZING CORPORATION 


1059 NEPPERHAN AVENUE * YONKERS, NEW YORK 


C] Please send data on Graphalloy BRUSHES and CONTACTS. 
ia Send data on BUSHINGS. 


NAME 
COMPANY 
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minate) number will be called to 
military duty by Selective Service. 

Salaries for beginning engineering 
college graduates are definitely up. 
Beginning engineering salaries show 
the highest national average—$325 per 
month. The average for all fields is 
$304 per month. These 1953 starting 
salaries are about 7 per cent higher 
than those of 1952, Mr. Endicott re- 
ported. 

In view of the sharp decrease in 
the number of graduating engineers 
available for employment, there is a 
greal men now com- 
pleting their military service. Almost 
all of the companies reported that 
they are prepared to interview and 
employ the men as soon as they are dis- 
charged from the services. EMC has 
been planning a campaign to facilitate 
recruitment of engineers leaving the 
Armed Services. Ooo 


interest in the 


Engineering Pace Forces 
Major Product Changes 


THE pace of Americas engineering 
development, stimulated by the need 
for military supremacy will re 
suire far-reaching business decisions 
hroughout industry during the com- 
ng decade, according to a statement 
»v Maicolm P. Ferguson, president of 
Bendix Aviation Corporation. He said 
that the post-Korea program to re- 
establish America’s military power 


has accelerated engineering develop- 


ment far beyond what would have 
ween the normal pace, even in the 
United States. Because of the extent 


idvances 
\merican 
both 
consumer indus- 


0 which knowledge of new 


¢ circulated through the 


technical and consumer press, 


heavy industry and 
try are well aware of opportunities to 
make practical use of this accelerated 
progress in engineering. 

The prospect of greater perform- 
ance and greater values looms ahead 
virtually every product in the 
field and 
many of the biggest consumer service 
industries, he pointed out. During the 
past year important innovations have 
heen introduced in the automobile, 
farm implement, communications, re- 


tor 


consumer capital goods 


tailing and entertainment industries— 
all these being the results of new 
lodes struck in the new American 
gold mine of creative engineering. 

Three factors were noted by Fer- 
guson as contributing in an important 
degree to the new trend. They are, 
he said: 

1. The rapidity with which new 
materials are being introduced, and 
their capabilities known as a result 
of broad programs of testing, both 
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INQUIRIES 
ARE INVITED 
REGARDING 
OPENINGS ON 
OUR STAFF 
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Radar Laboratories 


Microwave Laboratories 
Guided Missile Laboratories 
Advanced Electronics Laboratories 
Electron Tube Laboratories 
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those attending the Conference, 
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members of the Hughes 
Laboratories Staff will be 
available for interviews at 


the Convention hotel. 


RESEARCH AND 


Scientific and Engineering Staff 


CULVER CITY, LOS ANGELES 
COUNTY, CALIFORNIA 


Assurance 


is required that relocation 


of the applicant will not cause dis- 


ruption of an urgent military project. 
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OT-LAY”” 


A rotor with three precious metal caps to act as contacts was 
needed by a leading automotive manufacturer for use in a 


special switch. Soldered-on caps were soft and expensive. 
Rivets might work loose. 


As an ideal solution, Makepeace created and patented this 
new insert material, “SPOT-LAY.” It consists of precious metal 
slugs brazed into strip stock and positioned to form the desired 
part. The precious contact material is only where it is wanted, 
firm and secure for blanking and forming. And... of great 


importance... it is hard and wear-resistant due to cold 
working. 


This new material is particularly adapted to rotors in switches 


and small bridge contacts . . . any formed part embodying two 
or more contact points. 
| &@ : ; 
For better performance and lower unit cost, design your next 
switch to make use of this new material. Our own staff of 
thoroughly experienced engineers and metallurgists are at your 


service to assist in working out your particular problem. 


Your inquiries are cordially in- 
vited and will receive our prompt 


and interested attention. Siti 
atente 


E. . 
eo Solid Precious Metals for Industrial Use * Fabrice coted 
an * Bar Contact ‘Material * Precious Metal. Solder: 
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Vhe new Phil-Trol 6QA Relay has 
found wide acceptance in a variety 
of products because of its extreme 
compactness, capacity and excep- 
tional sensitivity. 

The 6QA is only 2%” long, yet it 
provides large cubic area for wind- 
ing (maximum 20,000 ohm coil). 
Armature ratio and electro magnet- 
ic features assure high sensitivity. 


Phil-Trol 6QA performance equals 
that of larger telephone type relays. 
Its construction makes possible 
mounting and wiring from under 
the chassis, using less space and 
saving assembly time and costs. 


For added convenience, the 
Phil-Trol 6QA Relay is available 
with a plug-in adaptation for use 
in panels and annunciator racks. 


Phil-trol 


1S THE REGISTERED TRADE MARK OF 


OFFICES IN ALL PRINCIPAL CITIES 


Catalog. 


PHILLIPS CONTROL CORP., JOLIET, ILLINOIS 


iets es Senta ennnctgegelenaas <i eapanleingiaaas 


PHILLIPS CONTROL CORP., DEPT. EM JOLIET, ILLINOIS 
i Please send me oc free copy of the new Phil-Trol Relay and Actuator g 


PLUG-IN 
DUST COVERED 
TYPE 6QA— (Quick Acting) 





2 MOUNTING HOLES 
No. 6-32 N.C. THREADS 
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tor military and civilian uses. 

2. Virtual disappearance of yester- 
day’s mistrust of automatic controls— 
electronic, hydraulic, and of other 
types. 

3. The increasing pressure of sales 
competition which puts a premium on 
new selling features which must be 
incorporated in thousands of products 
for the industrial and consumer mar- 
kets. 

Companies such as Bendix with a 
history of emphasis on creative engi- 
neering, find their resources of man- 
power and facilities stretched to the 
utmost to meet requests for collabora- 
tion with other industrial companies 
in the drive to capitalize upon proven 
engineering advances, Ferguson said 
He added that the widespread par- 
ticipation of industry in the mili- 
tary production program is diffusing 
knowledge throughout the economy 
and that this result is of tremendous 
importance to the future of the 
economy. 

We have reached a point where 
what the engineer has demonstrated 
creates acute management problems 
For competitive reasons advances 
must be capitalized as they come 
along, and this fact is reflected in 
merchandising, and advertising pro- 
the aggressive product development 
grams that are currently under way 
throughout industry. Od 


Remote-Controlled 
Electric Trucks 


PROFITABLE APPLICATION of the radio 
remote-controlled movement of elec- 
tric industrial trucks has been made 
in a food warehouse using equipment 
developed by Barrett-Cravens Co.. 
Chicago 9. When the operator wants 
to move the train shown in the illus. 
tration to another location to pick up 
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Why Motorola uses 
Corning Metallized 
Glass Inductances 


in new UHMF converter 


UHF converters present a tough design problem. 
Not only must they tune an unusually 
broad band, stability is extremely important. 
Motorola solved their problem with a specially 
designed CorRNING metallized glass inductance. 
As can be seen from the illustration, 
the tuning elements are a combination 
of distributed capacitance and inductance. 
The variable pitch winding tailors the unit to 
the desired tracking curve. One end of the turns 
is broadened to provide termination surface. 
The accuracy and rigidity of the glass 
assure stable, noiseless tuning. 
The exceptionally high electrical stability 
and low temperature coefficient of 
CORNING metallized glass inductances are 
a result of the integral contact of the fired-on 
metallizing with the dimensionally 
stable glass coil forms. Drift is negligible, 
even under unusually variable ambient 
temperatures. High Q is inherent. 
CoRNING metallized glass inductances 
may well be the answer to your problem. 
All it takes to find out is a letter to us. Our 
engineers are ready to go to work for you. 





CorninG Metallized Glass Inductances can 
be designed to fit your requirements exactly. 
Uniform, variable or double pitch windings 
are as easily manufactured as are fixed 
tuned, permeability tuned or permeability 
tuned inductance-trimmer combinations. 
Once a design has been approved, it can be 
accurately duplicated on automatic machin- 
ery to very close tolerances and in any 
quantity. 





Corninc Metallized Glass Trimmer Capaci- 
tors are available in standard types from .3 
to 12 u.u.f. or can be designed to meet your 
own particular needs. They are simple to 
solder, rugged and easy to tune critically. 
Their superior electrical characteristics are 
similar to CORNING inductances. 


4 is 
a ° 
1 Corning Glass Works ' 
e y. 1 : ' 
Corning Glass Works — 5 remenne® coming, New vork 
rd ee t Please send me literature on 4 
New Products Division ° CORNING, N. Y. C0 Metallized Glass Inductances, [] Metallized Glass Trimmer Capacitors. . 
OO oc siisctain osneditnctncincn iviedecicsecticdesiaiacdineiiiebiecunthidia WOO ask cin cecsaeies ;: 
a 
i INAIINE Sinds ci acncccaneciiiicasocun stakdeis eidinncaianveriagaseniansonldaacimemmaa ae i 
Corning meant research tit Glas . 1 
. Ns aie 5, ssc sans iiapsscuietantan tam onis aia adn ealieaial Zone ........ QUE cctsitasticdocese ; 
. a 


APRIL 1953 319 



































TURBO 117 SLEEVING 


. . . durable silicone rubber coating fuzed 
to fibrous glass braid . . 
. can be supplied to meet all 
Class "H" performance requirements 
of MIL-I-3190, NEMA VS-1I 
lasting dielectric strength 
humidity-resistant . . . oi 
. . + flame-resistant . . . 
. . . fungus-resistant. 





















4 NN 3 5 
Inside the <= 
Rubber Sleeving 


TURBO 117 SLEEVING 
. scientifically designed 

to be kink-proof . .. can be 
knotted, bent, twisted .. . 


engineered to meet extremes 
of temperature . 












. « flexible at 
unchanged by 
temperatures as high as 500° F... 


Samples will be sent to you on separate 
Be sure to ask for Turbo 














See us at the |. R. E. 
Show, Booth #4-519 


Write for Bulletin 





INSULATING MATERIAL 


SPECIALISTS SINCE 1920 


[ea AND CO., INC. 









THE WILLIAM 


DEPT. EM-4, WILLIMANTIC, CONN., U.S.A, 


TURBO Insulated Wires - Wire Markers - Extruded Tubing - Glass Sleeving and Tub- 
ing - Varnished Saturated Sleeving and Tubing - Cambric Cloths, Tapes, Papers - Mica. 


SALES REPRESENTATIVES 


Telephone HArrison 3-1661 


IN PRINCIPAL CITIES 


stock, he moves it by means of the 
control unit attached to his belt— 
forward, backward, or around corners. 
At no time does the operator have to 
leave his order picking to go to the 
tractor; no matter how many. starts 
and stops he may have to make. 

The distance of the operator from 
the drive unit of the truck is only 
limited by his range of vision. In the 
photo the operator has mounted the 
rearmost trailer for a ride to a new 
destination some distance away. The 
operator can also ride the tractor and 
operate it in the conventional manner, 
without using radio control. OG OG 


Injection Molded Rings 


BECAUSE OF DIFFICULTY in welding 
and threading stainless steel piping, 
the coupling shown here was devel. 
oped by Cooper Alloy Foundry, Inc., 
Hillside 5, N. J. The rubber sealing 
ring bonded inside the coupling posed 
a difficult problem. Neoprene was re- 
quired to withstand the chemicals 
often used, and rubber processors 





experienced difficulty in holding tol- 
erances and hardness. 

The problem was turned over to 
Minnesota Rubber and Gasket Co., 
Minneapolis 16, who developed an 
injection molding process using Neo- 

| prene W under close quality control 

to produce the rings illsutrated. Re- 

| sistance to compression set is high— 

only 15 per cent set in 70 hr at 212 F. 

Close tolerances required are ob- 
tained through injection molding. 

art 


Yearly Design Changes 
_ Urged Despite High 
Tooling Costs 


| 
| CoNnsUMER Goops manufacturers have 
been warned by Sundberg-Ferar, De- 
| troit industrial designers, that they 
| will sacrifice future sales volume un- 
less they continue to follow the policy 
of evolutionary change in the appear- 
| ance of their products. The design 
| firm notes that current inflated costs 
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Rolipin is driven into holes 
drilled to normal production- 
line tolerances. 


vs un m4 wr 


It compresses as driven. 


&) 


. is vibration-proof. 


TRADE MARK 
a dowel 


APRIL 1958 








Where can you use 
? this simple 


fastener ? 


No threading, peening or precision 
drilling with ROLLPIN 


Rollpin is the slotted tubular steel pin with chamfered ends that is 


cutting production and maintenance costs in every class of industry. 


This modern fastener drives easily into standard holes, com- 


pressing as driven. Its spring action locks it in place—regardless of 


impact loading, stress reversals or severe vibration. Rollpin is 


readily removable and can be re-used in the same hole. 


If you use locating dowels, hinge pins, rivets, set screws—or 


straight, knurled, tapered or cotter type pins—Rollpin can cut 


your costs. Mail our coupon for design information. 


















a hinge pin 


| 
| 
| 


@ set screw 
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Elastic Stop Nut Corporation of America 
Dept. R16-422, 2330 Vauxhall Road, Union, N. J. 
Please send me the following free fastening information: | 
C) Rollpin bulletin (10 Here is a drawing of our | 

product. What fastener 

[] Elastic Stop Nut bulletin would you suggest? | 
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we don’t shrink heads... 
but we do shrink 


Transto mers 


If you think Jivaro Indians were experts at 
shrinking things . . . (human heads, that is)... 
look what STANCOR engineers have done with 
transistor transformers! Recently they 

designed and are now producing the smallest 
transformer ever built! 


How big is this new transformer? Well, it’s just 
14” x 34” x 34" and it weighs only 0.07 

ounce. Designed especially for transistor 
applications, this unit is no larger than the 


transistor it powers. 


It is one of a series of transistor transformers, 
being built by Stancor, for development and 
commercial applications. If you are planning to 
use transistors, take advantage of Stancor’s 
knowledge of engineering and manufacturing of 
ultra-miniature transformers. 


STANCOR 
TRANSISTOR 
TRANSFORMERS 


These stock transistor transformers are available 
through your Stancor distributor: 











TYPE APPLICATION PRILIMP. | SEC. IMP. 
UM-110 | interstage 20,000 1,000 
UM-111 Output or matching 1,000 60 





| UM-112 High imp. mic. to 

emitter 200,000 1,000 
Other transistor transformers, built to your special 
requirements, are available for original equipment 
production only. Write for Bulletin 462. 


STANCOR TINYTRANS 
Miniature, cased audio transformers 


Here are four new cataloged high fidelity transformers 
for use where space is at a premium. These units have 
a frequency response of +1 db, 30- 20,000 cps. They 
are impregnated and sealed in a 74%” square, drawn 
aluminum can, with ” terminals mounted on a 
phenolic terminal board. Total height is 114”. 






| 


| TYPE APPLICATION PRI. IMP. SEC. IMP. | 


| TT-11 Mic., pickup or line | 50, 200/250, 50,000 
to single grid. 500 600 


TT-12 Mic., pickup or line | 50, 200 250, 50,000 
| to push-pull grids. 500 600 


TT-13 


| Dynamic mic., to 7.5.30 50,000 | 

single grid. | 
| TT-14 | Single plate to 15,900 } 60,000 | 
single grid. 









STANDARD TRANSFORMER CORPORATION 


3570 ELSTON AVENUE e CHICAGO 18, ILLINOIS 
EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N. Y. 





of tooling up tor new models are 
causing some manufacturers to neg- 
lect the year-to-year design changes 
which are necessary to stimulate sales. 

As specialists in product appear- 
ance, Sundberg-Ferar said, “Manu- 
facturers are today caught in a di- 
lemma. Some of them, due to present 
high costs of tooling, are postponing 
the design changes which the buying 
public has come to expect. Others 
are meeting the problem with a more 
farsighted approach and are continu- 
ing to plan ahead for freshly designed 
models. It is this latter group which 
will be competitively stronger and 
the leaders in their respective fields 
in the long run, by being ready to 
offer new and better-appearing mod- 
els to consumers.” ood 


Color Keyed to Function 


New Unperwoop electric typewriter 
has been color-designed for functional 
efficiency. Enclosure is finished in soft 
gray with harmonizing dark blue base. 
The keytops are light gray, but the 
function keys such as the electric 
margin and repeat forward spacer 
are dark blue to give instant colo 
control between the operating and 
feature keys. 

The top plate has been redesigned 





to give greater visibility of the writ- 
ing line and to give the machine a 
lower appearance. Other improve- 
ments include a new push-in type 
variable line spacer and a new im- 
pression control dial to select auto- 
matically the proper key impact for 
any desired number of carbon copies. 


Mercury Switch Processing 


Lowell Foster, Ass’t Foreman, Tool Design 
Minneapolis-Honeywell Regulator Co. 


MERCURY SWITCH PROCESSING has 
been streamlined at Minneapolis- 
Honeywell with a ferris-wheel-like 
“flashing” machine. To accomplish a 
low -stable- angle condition within 
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“ of BH “649” 


for NEVER-FAIL Protection 


When Struthers-Dunn, Inc., Philadel- 
phia relay manufacturers dev eloped 
their “181CXC100” Frame Relay for 
military and industrial applications 
they made exhaustive tests to find the 
“right” insulation for never-fail pro- 
tection . . . it was BH “649” Fiberglas 
Tubing . . . and here’s why .. . 


“We selected BH Tubing because of 
the Hi-temperatures encountered in 
hermetically sealing our relays, and its 
ability to withstand flexing and still 
pass the hi-potential test.” 















The 181CXC100 uses 14 two-inch 
lengths of tubing . . . a small part of 
the manufacturing cost, but big insur- 
ance against failure. 


BH 649, a vinyl-coated, braided Fiber- 
glas tubing, is made flexible and stays 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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flexible in continuous operation 
temperatures ranging from minus 
50°F. to 266°F. Superior flow-resistant 
characteristics permit exposure to proc- 
essing temperatures of 325°F. plus, for 
eight hours or more — hot spot tem- 
peratures to 500°F., too. It is rated up 
to 7000 volts, hes. excellent chemical 
and oil resistance, and is available with 
inhibitors for fungus protection. 

You can easily get full information on 
BH ‘649” —and the other superior 
BH Fiberglas Tubings and Sleevings. 
Send us facts on your requirements, 
voltages and temperatures encountered. 
We'll make recommendations and send 
you free production testing samples. 


Address Dept. M-4 
Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 























































Small coils for transformers, ballasts, solenoids, can be individually 
protected against operation under excessive heating by inserting a 
Mighty Mite Thermal Control at the point of greatest heat origin. Pre- 
set and accurately calibrated, a Mighty Mite Thermal Control will auto- 
matically disconnect the circuit at a safe temperature limit. Prevents 
insulation charring, burning and resulting short circuited coils. Simple, 
sturdy construction. Easy to install. Light weight. Write for samples. 


Available in a variety of lead and terminal connections. 





Gare, MECHANICAL INDUSTRIES 


= 
ae PRODUCTION COMPANY 
Ula Nea 217 ASH STREET © AKRON 2, OHIO 
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each mercury switch it must be sub- 
jected to many thousands of on-and- 
off “flashes” at 0.5 amp load on 115 
volts d-c. An oil which has been in- 
troduced into the switch tube along 
with the mercury prior to the seal-off 
operation causes a slick to form on 
the inner glass wall during this treat- 
ment. This facilitates accurate make 
and break of the switch at prescribed 
angles when it is put into actual oper- 
ation in an instrument. 

Based on previous practice of hav- 
ing an operator table-rock — the 
switches to give them the required 
periodic jostling or shaking, the idea 
was conceived for a mechanical, con- 
tinuous, self-sustaining device to in- 
corporate both the simulated actions 
necessary to process the switch and 
the required jostling. 

Basically the machine (occupying 
approximately 4 by 4 ft floor space) 
consists of a fabricated drum 32 
inches in diameter upon whose _pe- 
riphery nests one thousand mercury 
switches which are intermittently ro- 
tated through an electrically ener- 
gized arc of 90 deg while simultane- 
ously being rocked or tipped to a 
20-degree angle. The jostling effect is 
accomplished in the remaining 270 
degrees of arc through which every 
switch must progress before being 
cycled again in the energized quad- 
rant. 

The prescribed electrical load to 
the individual switches is transmitted 
through slip rings and copper-carbon 
brushes. Each brush accommodates 
one row of 10 switches which have 





individual resistors (1000 in all) con- 
tained within the drum. A 90-deg 
section of brass in the slip ring is 
positioned so the switch flashing is 
done at the appropriate angle and 
time. 

The rocking frame contains the 
drum, slip rings and drum-rotating 
motor and drive. It is rocked with 
a crank arm powered by %-hp gear- 
head motor mounted to the base of 
the outer frame. The drum rotating is 
done with a modified geneva drive 
actuated by a second %-hp motor and 
chain reduction. An adjustable elec- 
tric timer sets the drum-rotating drive 
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and other 


Porcelain Insulators 


Through careful workmanship and close inspection, Louthan 
produces electrical porcelains that meet your specifications 
accurately and uniformly. For over half a century, we have 
specialized in vitrified, refractory and steatite porcelain insulat- 
ing parts for electrical products. Our manufacturing facilities 
are modern and ample for volume production and prompt 
deliveries. Skillful workmanship produces clean, smooth sur- 
faces, good mechanical strength, specified electrical properties, 
dimensional accuracy and dependable uniformity. 

If you are contemplating new designs, our engineers will be 
glad to work with you in developing the most economical and 
highest quality parts. 

We will be glad to submit prices and design recommendations. 


Rheostat, Resistor; 


= 9 


cS 


clean, smooth, strong, 
accurately made 

















THE LOUTHAN MANUFACTURING COMPANY 


A Subsidiary of Harbison-Walker Refractories Company 


EAST LIVERPOOL, OHIO 
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into motion at the desired time cycle. 
The rocking motion is continuous. 


A plastic mold was made to build 

| the multiple number of duplicate 

| nests into which the switches can be 
| 



















































wre | quickly loaded or unloaded. The 
Design PROVED DEPENDABILITY eee switch tubes lie on their sides in the 
. | nests with the electrode wires resting 
MODERN APPEARANCE into Your Product | on brass contacts. Plastic spring- 
loaded hold-down fingers retain the 
switches and also insure good con- 
tact. A plastic mold was also used 
to make these pieces. 


: Heat from the resistors is dissipated 
With Pes” by two small blowers directed 
- through the drum interior. Asbestos- 
Turnlok covered wire and binding was used. 
# The machine runs in continuous 
Devices operating, being shut down only to 
unload and reload at the end of each 
run. Mechanical counters maintain a 
record of progress throughout _ this 
period. Running time to completely 
process 1000 switches is approximate- 
ly two weeks. 

This new method has facilitated a 
means of meeting increased produc- 
tion demands and has eliminated 
many of the problems normally ac- 
companying the operation. IOC 


Light Alloy for 
Press Ram 


BoTH THE RAM and the connecting 
link in the new Model C-30 punch | 





press designed by Precision Welder 
and Flexopress Corp., Cincinnati 10, 
"Just Turn the Cap and It’s Locked” are made of Ternalloy #7, a high- 
strength light-weight casting alloy 
RECEPTACLES _ nr that age-hardens at room  tempera- | 
10 AND 20 AMPERES TWO, THREE AND FOUR-WIRE 


ture. With maximum operating speeds | 
as high as 450 strokes per min on this 

FOR POSITIVE ELECTRICAL CONNECTIONS high-speed press, reciprocating weight 
EASY TO WIRE—Large head binding screws — Convenient wire- must be kept to a minimum. The light- 
ways in connectors and caps — Receptacles designed for either side 
or back wiring. 


POSITIVE CONTACTS — Contour-controlled contacts, accurately 
formed and gauged — Assure positive contact at all times. 


MODERN DESIGN—Receptacles and connectors have modern face 
design with rating plainly visible, making it possible to tell the 
ampere rating at a glance. 


LONG LIFE CONSTRUCTION — Sturdy black plastic bodies — 
Extra heavy armor on caps and connectors — Built to take years 
of rough usage. 

Yours for the asking — The new 8-page descriptive manual 


with complete illustrations, dimensional and catalog in- 
formation. Just drop us a line on your letterhead. 





Write Dept. EM 


PASS & SEYMOUR, INC. Syracuse 9, N.Y. 







New York Office Chicago Office 
71 Murray St. 605 W. Washington Bivd. 
New York 7, N. Y. Chicago 6, Ill. 
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The All-Electric Adjustable-Speed Drive 


—— to supersede mechanical 
gear boxes, clutches 







and variable-pitch 
cone pulleys 


2 
3/44 to 3HP 


STYLE E 

certhe Fac | SAVES YOU MONEY 10 WAYS! 
Ask for Bulletin @ Boosts output @ Reduces "down time” 
D-2102. It de- 
et @ Cuts down rejects @ Simplifies machine design 
applications, com- : 
ponents and opera- @ Saves space @ Reduces operator fatigue 
tion; dimensions 
and characteristics @ Increases safety @ Cuts changeover time 


are also included. 


@ Handles more jobs @ Operates from a-c. vis: 


RELIANCE itsiinitet? 


Ivanhoe Road, Cleveland 10, Ohio e 
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weight alloy reduces the combined 
weight of the two parts by 35 per 

cent. Ram is guided by ball bearings 
running in hardened raceway inserts, 
| Operating speed is continuously ad- 
| justable from 110 to 450 strokes per 
Oagq 


BRING US YOUR HEADER PROBLEMS! 


min. 





Raised to the Nth Power 







THE AMOUNT of engineering attention 
EA given a problem in the design of 
electrical equipment can be expressed 
as 
EA = (volts)* * (amp)* * S° 

where S equals interest on the part of 
the sales department in the project, 
How true! Source: William Deans, 
engineering vice president, I-T-E Cir- 
cuit Breaker Co., Philadelphia, at the 
recent AIEE Winter General Meeting 
in New York. goog 






SIMPLE OR COMPLEX 


— We make them all, ranging from 2- and 3-electrode crystal 
holder bases and standard octal headers, to 14- and 18-terminal 
headers for sealed Transformer and Relay applications — with a 
wide selection of styles and sizes in our series of basic designs. 


Se tc 


— We also manufacture Sealed Headers and Terminals to meet 
special requirements, and will be glad to quote upon receiving 
your specifications. 


COMPLETE ASSEMBLIES 


— We have facilities for handling the complete assembly of many 
units — including wiring, evacuating and pressure-filling enclosures. 


NEW CATALOG 


— Just off the press, a new Hermaseal catalog, with descriptions 
and specifications of some of our standard Sealed Headers and 
Terminals. Write for your copy today! 


CZ THE HERMASEAL CO, Inc. 


























































Completely Automatic 
Travel Iron 


WEIGHING only 1'2 lb, this new com- 
pletely automatic travel iron, devel- 
oped by the General Electric Co., has 
a heat control that is set for the type 
of fabric being ironed. When the iron 
is not in use, the handle folds down 
and the appliance slips into a neat 










Elkhart 15, indiana 























POWERFUL... 
COMPACT... 
BUILT TO LAST... 
LOW IN COST... 


Dremel Moto-Screwdrivers 
are small, yet rugged . . . 
precision-built for long, ‘ 
trouble-free service. Be- 
cause they are so com- 
pact, they are ideal for 
small parts assembly 
work, especially suitable 
for female operators. 
Many users report savings 
which pay for the tools 
the very first day in use! 
Ask your Dealer for de- 
tails, or write for free 
data sheet without obli- , 
gation. 





carrying case. The handle has double 
thumb rests so the iron can be used 
equally well by right- or left-handed 
people. Ct 


Brighter Projection Lamp 
henge Operas 
natj,, eld eo at 
ing Strain "ight 
Easii ; 


Machine-made filaments 
and design changes produce 
higher light concentrations 


SINCE THE BRIGHTNESS of a projection 
lamp is determined by the number | 
of lumens made available to the pro- 
jector optical system, Westinghouse 
engineers developed a new filament 
construction that increases brilliance 
from 10 to 20 per cent depending on 







MODEL SD-1 
For screws 0 to 4 
MODEL SD-2 

(Above) for screws 4 to 8 


Light Weight, Compactness, Fast Operation make 


Moto-Screwdrivers the ideal tool for small screw users. the optical system with which it is 
They occupy little bench space, are held at a comfortable ed F i 
right-angle to the work, and drive free-running screws and used. 


nuts more than 5 times faster than by hand. Take ad- The filament construction consists 
vantage of these savings now! 


DREMEL MANUFACTURING co of two parallel rows of coiled tung- 
2440 EIGHTEENTH STREET ° RACINE, WISCONSIN sten wires, staggered so the coils of 
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contributes to an 
improved product—in universal 
coil forms for Cutler-Hammer, Inc. 


This practical use of National Vulcanized Fibre by Cutler- 
Hammer, Inc. in their wire spools is typical of the countless con- 
tributions National Vulcanized Fibre—the material of a million 
uses—makes to business and industry. 

In the electrical field National Vulcanized Fibre has been the 
standard insulation for years. It has high dielectric strength and, 
when subjected to hot electrical arcing, it evolves neutral gas 
which extinguishes are without “tracking.”’ Many electric appli- 
ances find National Vulcanized Fibre to be the one best material 
for one or more of their parts. 

National Vulcanized Fibre applications, both mechanical and 
electrical, are varied and extensive. In mechanical applications 
it is desirable because it possesses exceptional tensile and crush- 
ing strength, toughness, density and resistance to wear—coupled 
with ease of fabrication. It actually improves with age; for many 
mechanical purposes it is better, more durable than metal. 

Available in various grades and colors; and in sheets, rods, 
tubes and special shapes. Write for detailed literature and engi- 
neering service information— 


NATIONAL VULCANIZED FIBRE CO. 


Wilmington Delaware 
Offices in z Principal Cities 


Since 1873 


Formed pieces of tough, National Vulcanized 
Fibre, with exceptionally high dielectric strength, 
are used to make this universal coil form. It is 
expandable to conform to cores of various sizes. 


National Laminated Plastics 
nationally known—nationally accepted 


Cc 
Laminated PLAST! 

















Manufacturers of Teflon” magnet 
resistance and allov wires 
(Quantity production: sizes 17-50 AWG 


Dupont’s trade name for Polytetrafloureothylene 


Hitemp Wires Ine. 26 Windsor Ave 


Mineola, Long Island 


the second row are seen between those 
of the first. This gives the appearance 
of a solid array of filaments. Howevey 
the optical system can only perfectly 
focus the light from one plane, not 
both, no matter how small the dis- 
tance between them. Solution to the 
problem, reduction in the separation 
between the rows, has been obvious 
for some time but could not be ac- 
complished. 

In the past, filaments were hand 
formed and assembled. No matter 
how careful the operator, the fila- 
ments had variations that meant an 
appreciable spacing between the 
planes of the two coil rows. 

Now, a machine has been devel- 
oped tor forming the filaments. Be- 
cause they are more _ accurately 
formed individual coils can be placed 
closer together. The space allowed 


SL 


HTT - 
\d LL 


This enlargement shows the filament 
construction of a new projection lamp, 
for which the filaments are machine- 
made. Note how closely the coils are 
packed, and the “floating bridge” base 
end support. 


between rows has been reduced by 
15 per cent, and the space between 
coils in each row has been reduced 
by 20 per cent. Because of an im- 
provement in the metallurgical prop- 
erties of tungsten wire, the coils are 
now also wound tighter. 

Packing the filaments closer to- 
gether raises their average tempera- 
ture and hence their light-producing 
efficiency for a given wattage. This, 
plus the physical reduction of space 
required for the filament, is responsi- 
ble for the increased light output 
through the optical system of the 
projector, 

The higher filament temperature 
makes necessary a slightly higher gas 
pressure. This introduces another ad- 
vantage because at the higher pres- 
sure, the evaporation of tungsten is 
reduced and the lamp life is extended. 

The filaments are supported at the 
base end by a “floating bridge.” This 
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Bearings, consistently 
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Have an ace-in-the-hole when competition picks up. 

Ball bearings that consistently measure up to specifications 
are often the means of keeping production rolling at 

top efficiency . . . holding costs down . . . meeting 

the challenge of competition. 


ent 
np. 
ine- 
are 
ase On the basis of consistent precision in holding 
dimensions and meeting specific standards, Fafnir has 
attracted a loyal and growing list of motor and appliance 
nen manufacturers. The extremes to which Fafnir goes in 
ced the manufacture and inspection of ball bearings account for 
im- these features. But they aren’t the only features that 
7 appeal to manufacturers. Fafnir’s long experience in 
the motor field; bearings in a wide range of types and sizes; 
proper seals and shields to meet specific needs; a fund of 
useful information on bearing fits and installations; all 


are 


era- 
ng 
‘his, 
ace 


contribute to the growing preference for Fafnir Ball 
Bearings. Maybe your answer for meeting competition is 
here. The Fafnir Bearing Company, New Britain, Conn. 


msi- 


tput 
the 


ture Fafnir Plants are equipped with the most modern in- 
gas spection devices known ... many of them, Fafnir 
ad- developments. But inspection is only a precautionary 
reS- measure . . . Fafnir quality and precision are built-in. 
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LINE IN AMERICA 


This 





Need a baby size 
COMMUTATOR 


To do a MAN SIZE Job? 


Nepco has an answer ...\In fact we think it is the answer; 
but knowing how parents like to brag we will leave out the 
adjectives and merely say that if you need a precision built com- 
mutator in the 42” size range...One that will do a real job, it 
will pay you to find out about our New Baby Comms. These 
commutators were made to fill the growing demand for small, 
dependable motors operating at high speeds. 


They speed up production too. For they, like all Nepco 


Commutators are ready to mount. Send us your specifications 
today! 


eee Tk 


heer ere ee ae aad De: 4 mf LEST IT VT we Buell Comomaatators 
1759 W. MOUND ST. + COLUMBUS 4, OHIO + PHONE RA. 1116 


They have been and are "STANDARD" 
wherever accurate performance and 
long life are a necessity 


Write or Phone 
FOR INFORMATION OR CATALOG TO, 


ALWAYS SPECIFY Szexting RELAYS 


construction insures that the filaments 
always return to their original posi- 
tion when they cool. It also prevents 
filament vibrating when hot. O 0 0 


Self-Contained Telephone 


Wall-desk instrument 
designed for ease of 
installation and service 


DersIGNED for use as a wall mounted 
or desk instrument without  altera- 
tions of any kind, a new telephone de- 
signed by the Connecticut Telephone 
& Electric Corp., Meriden, Conn., 
will fit any application with a mini- 
mum of modification. 

The phone is a universal local-bat- 
tery type that can be converted to a 
manual common-battery phone with- 
out adding either electrical or me- 
chanical parts. It can also be con- 
verted quickly to a common-battery 
dial phone merely by addition of a 
dial and dial bracket. 

Built and designed to meet all 
late military specifications, the unit is 
rugged and can withstand extreme 
climatic conditions. The handsets, 
equipped with Koiled Cords, are 
molded of a thermoplastic material 
capable of withstanding a 20-ft drop 
onto concrete without breaking. The 
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Mounted on the wall, this wall-desk set 
requires no different parts than when 
it is used on a desk. The handset is 
made of a thermoplastic highly re- 
sistant to impact and physical shock. 


phone is prevented from sliding on 
desk tops by substantial rubber feet. 

This phone features a new hook 
switch that consists of two sensitive 
enclosed switches thoroughly sealed 


Steeling Cuginccting Company, sill. from dust and dirt. All parts of the 


54 MILL STREET ss LACONIA N H phone can be removed or inter- 


changed with no other tool than a 
screwdriver. 
The instrument is available with 


Subsidiary of AMERICAN MACHINE & FOUNDRY CO. New York 
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e new work horse of Industry 


Molded plastics are a powerful tool in the hands of economy- 
minded fabricators who are looking for tougher, longer-lasting 
materials that cost less. There are plastic materials as strong as 
steel .. . light as aluminum ... extremely resistant to heat, even 
up to 1000° F. Plastic parts can be molded to close tolerances to 
reduce fabricating costs, eliminate many production steps entirely. 


free AICO plastics applicator 
picks the right plastic for your product 


A TURN of its dial automatically selects the three best plastics for each pur- 
pose . . . lists complete physical properties . . . even indicates the best mold- 
ing method. Send for your Plastics Applicator and hitch the new work horse 
of industry to your production problem. Mail the coupon today. 


American Insulator Corporation 


New Freedom, Pennsylvania 
Please send my free Plastics Applicator immediately. 


NAME: 
POSITION: 


AICO’S Complete Plastic Molding 
aii tliecieensineennipnaiatananitate Service Includes: Engineering 

Counsel; Mold Building; Injection 
ADDRESS: _ a STATE: _ Compression and Cold Molding plus 
C) Have your representative call on me. the molding of Reinforced Plastics. 






















HARD AS A BOARD 


or soft as “cotton candy’’, Felters 
Felt is available in practically any 
combination of thickness, hardness 
and color. See ‘“Felters Design 
Book’’, below. 
































FELTERS 


— JUST THE WAY 
YOU NEED IT, 

IN ANY SHAPE, 
THICKNESS, COLOR 
OR CONSISTENCY, 









































































HOW PRODUCT PLANNING CAN BE HELPED 
WITH FELT BY FELTERS... 





















VIBRATION/NOISE control can be 
accomplished by using Felters Felt in 
various grades, to eliminate up to 85% of 
transmitted vibration and noise. 
SURFACE FINISHES can be provided 

to meet your exact requirements . . . from a 
rough or fuzzy surface to a close sheared 
or sanded finish. 

WICKING from 1/16” to 4” 

dia., and in special shapes, is made to 
meet your tolerance requirements. 

Flat, round or square, Felters 

wicking is always uniform 

from shipment to shipment. 


the FELTERS 


Company 
205 South Street, Boston 11, Mass. 
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Felt characteristics and 
specifications lor vari- 
ous applications are des- 
cribed in the 16-page 
“Felters Design Book.” 
Just drop us a line for 
your copy. 





or without a four-conductor desk cord. 
depending on whether or not connec- 
tions are to be made directly to the 
phone or at the connector block. A 
screw-type terminal board is mounted 
inside the phone for connection of the 
desk cord or line wires. 





Motor Characteristics— 
Bibliography 


IN A CONTINUING editorial program of 
reviewing current developments in all 
commercial types of electric motors 
the following feature articles have 
appeared in EvectricaL MANurac- 
ruRING during the past six years. 


Electric Drives with Speed Control: 
December 1950, page 70; January 
1951, page 98; February 1951, page 
94. Broad survey of all types: a-c 
systems, d-c drive motors, adjust- 
able-voltage electronic systems, and 
regulated control systems; types ex- 
amined as to flexibility, range, speed 
regulations, relative complexity and 
cost; matching drive characteristics 
to specific load requirements. 


Performance of Electronic Drives on 
Half-Wave Power, June 1951, page 
102. Operating — characteristics 
under variations in load, voltage 
and frequency; relation between 
torque-producing and heat-produc- 
ing effects of armature current. 


FHp Induction Motors Made in 
NEMA Standard Frames, July 1951, 
page 92. An analysis of horsepowe1 
assignments made by the manu- 
facturers to fractional-horsepower 
motors built in NEMA frames 42, 
48, 56 and 66, in accordance with 
standard methods of rating; table 
lists manufacturers, types made and 
construction details. 


Locked-Rotor Performance of Poly- 
phase Induction Motors, January 
1952, page 104. Graphic methods 
for selecting design class and 
NEMA frame size for motors oper- 
ating under stalled conditions. 


Matching Hermetic Motor Character- 
istics to Compressor Loads, April 
1952, page 132. Motor performance 
tests set up by refrigerator manu- 
facturers to measure capacity of 
hermetic units; effect of design 
factors on performance. 


Ventilation Systems for A-C Fhp 
Motors, May 1952, page 128. 
Thorough-going analysis and com- 
parison of conventional and new 
ventilating systems for three basic 
enclosures; new design permits a 
reduction in frame size. 


What Price Accuracy in Instrument 
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RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape-Wound Cores 
are available made of DELTAMAX 
... 44-79 MO-PERMALLOY ... 
SUPERMALLOY . . . MUMETAL 
...4750 ELECTRICAL METAL... 
or SILECTRON (grain-oriented 
silicon steel). 


RANGE OF SIZES 

Practically any size Tape-Wound 
Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are made in twenty-two standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores—and 
all cut cores, square or rectangular 
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PE-WOUND CORES 


YOUR REQUIREMENTS: 


cores—are manufactured to 
your individual requirements. 


RANGE OF TYPES 

In each of the magnetic materials 
named, Arnold Tape-Wound Cores 
are produced in the following 
standard tape thicknesses: .01 =. 
.008”, .004”, .002”, .001”, .0005”, 
or .00025”, as required. 


Applicilions 


Let us help with your problems 
of cores for Magnetic Amplifiers, 
Pulse Transformers, Current 
Transformers, Wide-Band Trans- 
formers, Non-Linear Retard Coils, 
Peaking Strips, Reactors, etc. 


Address: ENG. DEPT. E-2 













wW4&D 4613 


THE ARNOLD ENGINEERING (jOMPANY 





SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 


General Office & Plant: Marengo, Illinois 


5: 3450 Wilshire Blvd 


AL 


> * 
et oe New York: Empire State Bldg. Los. 
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R 45 SERIES—Small telephone type 
relay.with pin hinge construction. 
Available with multiple contact 
spfings up to six pole double- 
throw. Capacities: 1 amp., 3 amp., 
or 5 amp. Normally supplied for 
D.C. operation. Hermetically sealed 
or open. 1-13/32x1-1/4x1-7/32 
to 1-5/8 high. 


as 


R 94 seRiES—Hermetically sealed 
small telephone type relay with pin 
hinge construction for long life. 
Available in D.C. only with con- 
tact springs up to 4 pole double- 
throw. In 1 amp., 3 amp., or 5 amp. 
capacity. Plug-in or solder termi- 
nals. Overall size 1-5/8 x 1-1/32x 
2-1/4 D. 


<i 


TELL ie 










“Diamond Quality” TIME SWITCHES... 


Automatic Electric also produces a complete 
line of Time Switches and Timers, both manu- 
al and automatic reset. Write for information. 


Llectti 


60 STATE STREET 






R 83 SERIES— Available with A.C. or 
D.C. coils. Contact ratings up to 30 
amperes Continuous, 150 amperes 
inrush with single pole double- 
break arrangement. Multiple con- 
tact springs with proportionately 
lower ratings also available. Size: 
1-7/8x1-5/16x1-5/8 high. 





RB 45 SERIES—Similar to R 45 with 
the exception that it is designed to 
fit the hermetically sealed enclo- 
sure shown. Three stud mounting; 
solder terminals. Available up to 
4 pole double-throw. Widely used 
in aircraft and ground communi- 
cation equipment. Size: 1-5/8 x 1- 
7/16x2-1/32 D. 


MANKATO, MINN. 
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and Servo Motors, June 1952, page 
106: Why it often pays to select 
higher-cost types developed for 
military use when designing in- 
dustrial feedback systems; survey 
of ratings and performance of avail- 
able types. 


Single-Phase Motors Could Have 
Leading Power Factors, August 
1952, page 110. Analysis of pro- 
posed methods for reducing starting 
voltage dips; affect on cost and 
performance. 


Repulsion-Type Motors, September 
1952, page 90. Review of operating 
characteristics of the three major 
types and several variations of these 
oldest of single-phase motors; up- 
to-date ratings and specifications. 


Adjustable-speed Drives, November 
1952, 24 pages. Concise, complete 
and systematic survey of all the 
various types of electric motors, 
power conversion systems and con- 
trol methods available to solve 
adjustable-speed drive problems; a 
guide for the selection of the proper 
drive for a given machine; compre- 
hensive 8-page bibliography _ in- 
cludes references to texts and 
articles bearing on current trends. 
Reprint available; see “Feature 
Article Reprints” in this issue for 
price and ordering information. 


Starters for Squirrel-Cage Induction 
Motors, December 1952, page 116. 
Review of basic operating principles 
for manual and magnetic starters 
for both full-voltage and reduced- 
voltage types, as an aid in applica- 
tion. 


NEMA Projects Sharp Cuts in In- 
tegral Hp Motor Sizes, December 
1952, page 122. Reassignment of 
ratings for future frame design 
doubles the rating in some frames. 


High-Torque vs. High-Slip Motors, 
March 1953, page 134. General 
discussion as an aid in matching 
motor operating characteristics to 
load requirements particularly dur- 
ing starting acceleration. 


Duty-Cycle Drives with Induction 
Motors, April 1953, page 106. How 
to calculate heating and cooling 
losses in a load cycle to avoid mis- 
application; three examples work- 
ed out. 


For earlier articles in this continu- 
ing editorial coverage of developments 
in commercial motors, see bibliog- 
raphy published in September 1952, 
page 300. Those articles stil] available 
as editorial reprints are listed in 
“Feature Article Reprints” in each 
issue, 
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Taken at one two-thousandths of a second, unretouched 
photo reproduced above shows a JOY 372M electrical 
connector absorbing the full impact of a heavily swung 
10 lb. sledge hammer. Punished by twenty-four (24) 
similar blows while being so photographed the con- 
nector was then thoroughly tested for defects with 
results as reported at right. 


When the problem is selecting electrical connectors 
for industrial applications and units in use haven't 
quite measured up to re uirements, it’s time to switch 
to JOY. Factory molded into one-piece Neoprene in- 
sulated units, JOY connectors can’t crack or be smashed 
out-of-shape when dropped — won’t become mushy 
when smeared with grease or oil — and are absolutely 
moisture-tight. Cork-like action of their Water-Seal 
also prevents metallic dust from accumulating around 
contacts when they’re connected. Why accept less when 
the best actually costs Jess in the long run? 


Ask for your free copy of this at- 
tractive two-color sixteen page Bulle- 
tin. Numbered MC108 it illustrates 
and describes many of the popular 
electrical plugs and receptacles JOY 
makes for Industry. 
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Consult E a Joy Engineer 








7 OY puss 
Distortion-Proof 


TEST REPORT 









Date: 2-4-53 

OBJECT: No. 387 

To determin 

connecter. € the effect of heavy blows one 3 
2M 

PROCEDure. 









Selected at 





random from 


! times with 
a force of Seale: he a 10 tb, 
Cot Pounds, ow being 


an anvil 
sledge hee: ila 
oPProximately 40 







TEST Data: 


VISUAL INSp 
shape. Center : ECTION: No 


ability to enga 








ge mating conn 








FLUOROS 
and undamaged. No NSPECTION: Conductors int 
wiring, , intermittent electr geo 
cal Opens in 





ELECTRICAL TEST: 
Y continuous Minutes 7 
not break down, 


COMMENTs: 


JOY 372m 
blows deserj Plug relative] 
of satist ribed above, Should stil mong ~ 
r normal condilfene ” years 


F Yficeor 


A. V. MUCCI 
Supervisor Inspection 
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More than 100 years of Engineering Experience 


JOY MANUFACTURING COMPANY 





HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 


GALT. ONTARIO 


IN CANADA JOY MANUFACTURING COMPANY (CANADA) LTD 
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-. HARD RUBBER PARTS 
‘\FOR HIGH TEMPERATURES 



















































’ TEMPRON, a new synthetic hard rubber, now makes the 
or ical resistance, strength, and economy of hard rubber avail- 
> for high-temperature applications! It is stable and rigid up to 


* Based on nitrile synthetic rubber (Buna-N), Tempron is avail- 
"able in three forms: (1) Molded parts, (2) sheet, rod and tubes, 
_for machining a wide variety of shapes; and, (3) a hand-fabricat- 
> ing process for making tanks, large fittings, etc., by forming sheets 
of Tempron around cores or mandrels prior to vulcanization. 
Standard pipe and fittings are also made. 


The table below tells the story — high tensile on a par with the 
better plastics — a chance to save weight — good impact strength 
— good dielectric properties — excellent chemical, oil and moisture 
resistance — and ability to withstand high temperatures without 
loss of mechanical strength. 





Let your imagination loose on these typical applications: molded 
parts for hot jobs; special fittings for corrosives; transformer insu- 
lation; brine and gasoline meter parts; trays for vacuum dryers; 


plating barrels; hot brine systems; tubing for electrical condensers, 
magneto parts. 


Do you make anything that might be improved by Ace 
Tempron? Why not look into it? Let us know and we'll be glad to 
help. No obligation, of course. 


M 
Pars, _-HAND- 
PROPERTIES BUILT 
SHEET, | PRODUCT 
ROD & TUBES s 


mA ALE 
Tensile Str., psi. 
AND Elongation, % 

ARSE Em Specific Gravity . 
Hardness—Durometer 

meas Impact, ft.—lbs.yin. 

Maat Flexural Str., psi. 

Dielectric Str., v/mil, 60 cyc. 
Power Factor, 1 kc. 
Dielectric Constant, 1 kc. : 
Water Absorption, (48 hrs. R.T.%) 
Heat Distortion Temp., deg. F. 








| AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET +» NEW YORK 13, N. Y. 
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High Speed Camera 


THIS NEW CAMERA has been designed 
to overcome the difficulties involved 
in the complex mechanisms of con- 
ventional cameras, especially in the 
film transporting and shutter systems. 
Its unusual mechanical design con 
tains no reciprocating parts, and has 
high motion arresting characteristics. 
It was designed and is built by 
Charles A. Hulcher Co., Ine., Hamp 
ton, Va. 

The camera takes pictures on 70) 
mm film at rates up to 25 5-in. frames 
or 50 2'2-in. frames per sec. Its 
large frame size, 74 or 15 times the 
area of the 35 mm camera, facilitates 
the use of long focal length optics. 

A double rotating disk type shut 
ter provides for film exposures of less 
than 1/1200 sec, with a time incre 
ment between the top and bottom of 
the frame of 1/600 sec on 5-in. frame 
sizes. The shutter succeeds in stop 





ping motion without distortion even 
at slow frame speeds. 

The camera is operated from 110- 
volt a-c or d-c. Speed is varied by 
means of a control knob at the rear. 
It is focused through a full-size screen 
by means of a reflex viewfinder. Film 
wastage is kept to a minimum through 
use of an electric brake on the film 
transporting drive. The camera weighs 
about 32 Ib and can be set up for 


fixed operation or for tripod used 
oo 


Stationary Service 
Batteries 


Series has reduced weight 
per ampere-hour 
output and smaller size 


GREATER ECONOMY results from lower 
initial cost, increased efficiency and 
long life of the new series of Exide- 
Manchex (Type CME) batteries re 
cently developed by The _ Electric 
Storage Battery Co., Philadelphia 1, 
Pa, Exide engineers have succeeded 
not only in reducing the weight per 
ampere-hour output, but have also 
decreased the size of the units. 
Greater damage resistance has re- 
sulted from the use of plastic con- 
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PIASECKI HELICOPTER CORPORATION uses FLEXLOCs on its H-21 
Work Horse. The illustration shows them installed on an access 
door of the instrument console. The H-21—largest transport 
helicopter in production—is fully equipped for cold weather 
operations down to —65°F. 








Why use FLEXLOC 


locknuts ? 


The answer is simple. They hold as- 
semblies together, and won’t work 
loose like ordinary nuts. Once you 
install these one piece, all metal nuts, 
you can forget them. Yet they can be 
easily removed and can be reused 
again and again. 


No fastening job is too tough for a 
FLEXxLoc. Whether it’s on an access 
door of a Piasecki Helicopter or the 
picker stick of a high speed loom, a 
FLEXLOC stays put. 


FLEXLOCs save production and main- 
tenance time. They are one piece, all 
metal—nothing to assemble, come 
apart, lose or forget. Standard 
FLEXxLocs have higher tensile than 
most other nuts—and because they 
are all metal, are not affected by 
temperatures to 550°F. 


SPS can deliver any quantity of 
FLEXLOCs in a wide range of sizes. 
Stocks are carried by industrial dis- 
tributors. Write for literature and 
samples. SPS, Jenkintown 9, Pa. 


LOCKNUT DIVISION 





JENKINTOWN PENNSYLVANIA 
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coil 
designing ? 


-” When your design specifies coils, get in touch with us. As coil 

* experts, we co-operate with design engineers to produce proto- 
; types. Use our 35 years of experience to save time, effort and 
money. Coto-Coil Company, 63 Pavilion Avenue, Providence 5, 


R. |. New York Office: 10 E. 43rd Street, New York 17. 


e | °o 
Coto *<@’ Coils 
tour? 































Mae 
POWER 
RESISTORS 


EVERY DESIRABLE CHARACTERISTIC 


e Smallest in size. 

e@ Sealed in Silicone. 

@ 100% impervious to moisture and salt 
spray. 

@ Complete welded 
terminal to terminal. 

@ Temperature coefficient 0.00002 per 
degree C. 

@ Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

@ Tolerance .1%, .5%, 1%, 3% and 5%. 

e@ RH Types — Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 
heat dissipation. 

@ Prompt Delivery. 

@ Let us quote on your immediate needs. 


Phone, wire or write George Risk—1306 28th Ave. 
Telephone 2139, Columbus, Nebr. for prices & delivery. 
We also manufacture deposited carbon resistors) 
In Canada: Teletronics Corp., Ltd., Toronto and Montreal 


2-Watt 





construction from 5-Watt 


10-Watt 





RESISTORS 


JAN-R-26A Speci 
Characteristi 


DALE PRODUCTS, INC. 








25-Watt 
Type RH-25 










50-Watt 
Type RH-50 


Type RS-2 
Type RS-5 









Type RS-10 


me NO 


MINIATURE PRECISION 


MANUFACTURED IN 
ACCORDANCE TO 


fications 
c G' 


Columbus, 
Nebraska 

























tainers and covers, and greater flexi- 
bility has been achieved without the 
use of wood trays. The transparent 
containers are molded of heat resistant 
polystyrene. A permanent seal _be- 
tween containers and covers prevents 
electrolyte leakage for the life of the 
battery. 

Two-cell units are available in end- 
to-end and_ side-to-side assemblies; 
three-cell units are only available in 


Fig. 1—Typical two-cell end-to-end 
assembly of the new Exide-Manchex 
battery. Section has been removed 
to show internal construction of the 
cell and the Plante type manchester 
positive plate. Transparent plastic 
container is standard. 


side-to-side assembly. Both have three 
capacities ranging from 8 to 24 amp- 
hr at the 8-hr rate. Width and height 
have been standardized in the end-to- 
end assemblies at 8 and 8% in., re- 
spectively, while corresponding di- 
mensions in side-to-side units have 
been standardized at 4% and 8% in. 


| This makes it easy for designers to 


ELECTRICAL MANUFACTURING 


plan combinations of these batteries 
to give desired power output at any 
required voltage. 

Heart of the CME battery is the 
manchester type Plante positive plate. 
In this plate the grid is an alloy, 
which, unlike pure lead, resists the 
“forming” action of the electric cur- 
rent during charge and discharge, thus 
retaining strength, shape and dimen- 
sions. The alloy resists mechanical 
strains and holds its original shape 
without growth or buckling. 

The active material in the positive 
plate is lead peroxide, formed by elec- 
trochemical action on the surface of 
the soft lead rosettes that are pressed 
into holes in the grid, The rosettes 
lock in place by expansion that takes 
place as the soft lead is gradually 
transformed into active material. 

In the heavy negative plates, the 
lead alloy grids of interlocking rib 
and bar design lock the specially com- 
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4 new Polyken Tapes 





In this typical coil winding operation, Polyken tape is used to tape 
down the leads of television and radio coils. This is just one of many 
examples of the way Polyken develops tapes for money-saving uses. 





| PHYSICAL PROPERTIES OF 
POLYKEN PAPER TAPES 





‘Thickness, Total (mils) 








Tensile Strength 
(warp, Ibs./inch width) 





Adhesion, Steel 













Adhesion, Bakelite 
Grade XX (o0z./inch width) 


Tack Level 


Electrolytic Corrosion 
(Micromicromhos) 


Electrolytic Corrosion Factor 


Typical Applications 


INDUSTRIAL TAPES 


Department of Baver & Black 


Dielectric Strength (volts) 


Insulation Resistance (megohms) 





651 653 
Tan Crepe Tan Flatback 
652 654 
Black Crepe Black Flatback 
v2 6.5 
20 50 

: 25 45 
30 50 
5.0 6.0 
1500 2000 
>100,000 >100,000 
0.15x10¢ 0.15x10¢ 
0.90 0.90 
Coil winding 


Mechanical holding 





Division of The Kendall Company 
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TAILORED TO YOUR JOB 


Polukeni 





...and 
theyre 
paper’! 


Now POLYKEN produces the 
electrical tapes you need 






Up to now, Polyken has specialized in cloth and 
plastic backed tapes. By specializing, each tape 
has been designed to meet ideal requirements for 
specific applications. 

Now, we have put this same extra effort behind 
the development of better paper electrical tapes 
for coil winding. Here is low cost, easy-to-handle 
paper tape with outstanding adhesive qualities, 
longer life and better electrical characteristics. 
Like all other Polyken tapes, they are ‘‘tailored 
to the job.” 

These new paper tapes make Polyken more 
than ever your ‘‘one-stop” supplier for electrical 
tapes—helps simplify ordering and saves money 
through quantity discounts. Call your Polyken 
supplier today. 








e <4 
| Polyken Dept. EMD | 
222 West Adams St., Chicago 6, Illinois 
Please send me physical properties and complete in- 

' formation on Polyken Electrical Tapes for Industry. 
i : 

I ai incitaieniisnsrcsepnccninbgcatecceiimicaceiptn cellent 

| Street Address | 
| 

Chae tiem State | 
Me cs cs se ce ee ee ce ee ce ce Se SD Se ae a 


















































































QUELARC 


The Circuit 

Breaking Plugs 

and Receptacles 
Ratings Up to 


200 AMPERES 


QuelAre con. 
struction provides exceptional 
protection to contacts, for safe 
use as current rupturing de- 
vices. Unique partitioned insu. 
lation provides extra long dis- 
tance between contacts and be- 
tween contacts and ground, In. 
sulating chambers completely 
enclose all contacts and form 
an are-trapping space, Galvan. 
ized cast metal housings, bake- 
lite insulation and individually 
renewable contacts insure long 
service life. 

QuelAre plugs and recepta- 
cles are available in a complete 
range of styles, 2, 3 and 4 
pole types—grounded through 
shell or extra pole. Housings 
with threaded cap, plain cap or 
hinged spring door. Ratings 
20, 30, 60, 100 and 200 am. 
peres, 250 volts DC, 600 volts 
AC. Consult your Pylet Cata- 
log 1100, Bul. 1140-2 for com. 
plete listings. 


The exclusive 


CONDUIT FITTINGS «© FLOODLIGHTS 





THE 
PYLE-NATIONAL 
COMPANY 





1388 N. Kostner Ave., Chicago 51, Ill. 
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pounded active material in place. This 
construction combines low internal re- 
sistance and high sustained capacity. 
Double insulation between positive 


| and negative plates is provided by 


microporous rubber separators and 


| slotted plastic sheets, which permit 


free diffusion of the electrolyte. They 


are impervious to chemical action or 


temperature changes within the cell. 
Maintenance has been simplified by 
including colored plastic balls that re- 





Fig. 2—Three-cell 
sembly of the 


side-by-side as- 
CME 


in its transparent polysty- 


new Type 
battery 
rene container. Floating plastic ball 
indicators reveal at a glance and 


state of the charge, and colored 
lines mark upper and lower electro- 


lyte levels. 


veal at a glance the state of charge 
of the battery, and by colored lines 
on the container that mark the recom- 
mended upper and lower levels of the 
electrolyte. Unbreakable, spray-proof 
vent plugs of polyethylene are de- 
signed to keep out dust. 

This series of batteries has many 
uses for small power requirements in 
electric utilities, railway signaling, 
laboratories, communications, emer- 
gency lighting, electronics and other 
stationary applications. OI 


Airliners Now Becoming 
Flying Lighthouse 


AS THE LATEST MOVE to increase 
safety, commercial airlines are 
ing a high-intensity rotating 


adopt- 


| mounted on top of vertical fin of the 


| tail assembly of | 
source for the beacon is a 412 in. diam 


each plane. Light 
lamp of the sealed-beam type, 
oped especially for this purpose by 
General Electric. The new lamp will 
indicate an airplane’s presence at 


| 
| 


aerial | 


beacon | 


devel- | 


45-01 NORTHERN BOULEVARD, 
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e MULTIPLE GANGING 
eINDIVIDUAL EXTERNAL PHASING 
POSITIVE INTERLOCK 


© PRECISION MACHINED 
ANODIZED ALUMINUM 
CASE 

© ADJUSTABLE TAPS 
WITHIN + ¥/,° 


Designers are in- 
vited to submit 
their applications 
to DejJur engi- 
neers for recom- 
mendations and 
suggestions. 

2” Diameter 

4 Watts Fully Enclosed 

10 to 200,000 Ohms Accuracy 

up to 1% 

Linearity up to 0.3% 

Non Linear Windings 


360° (Continuous) Mechanical 
Rotation 


320° Electrical Rotation 
Taps as Required 


High Resolution 1,000,000 
Cycles Operational Life 


Precious Metal Contacts 
Low Torque 1 oz. inch 


Centerless Ground Stainless 
Steel Shafts 


Ball Bearings to Special Order 
Single or Ganged Units 


Servo Type Mounting or Single 
Hole Threaded Bushing 


Numerous Shaft Designs 


WRITE FOR 
BULLETIN EM-4 


PNYKae 
aa 


“a oo ee 


sary, 


(i: ial) 


THe. 
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Automatic Electric Series SQD Relay 
Quick acting, double arm, DC 
Shown in AE 1300 Enclosure 


RELAY 
SPECIFICATIONS 
Designed to meet or better all provisions of MIL-R-6106 (Joint Here’s a new version of the rugged, reliable 
Military Service Specifications for Relays). Class “S” Relay . . . re-designed by request for 
Designation: Series SQD Relay, with heavy-duty contacts. heavy-duty service. It’s ready now for relay users 


Contacts: Large disc-type. Will carry up to 650 watts at a 
maximum of 6 amperes for inductive or non-inductive load. L di ‘ k — 
Makes or breaks up to 250 watts at a maximum of 5 arge, disc-type contact points make and brea 


seeking peak performance in “peanut” size! 


amperes. loads up to 250 watts at 5 amperes or more. 
Vibrations: Withstands 25G. vibration in excess of 10 

to 55 cps with maximum excursion of .060 inches. Here’s a relay which combines exceptional resistance 
Shock: 25G. to vibration with speedy operation, minimum 

Ambient Temperature: — 55°C to + 75°C. inductance, light weight, small size, dependability. 
Operate Time Range: 0.002 - 0.016 sec. Series SQD with heavy-duty contacts is available 
Release Time Range: 0.005 - 0.025 sec. with or without enclosure. For protection against 
Contact Spring Capacity: 2 pile-ups. Max. of 4 tampering, humidity, temperature extremes and harmful 


springs per pile-up with standard construction. 


ail _ atmosphere, this relay is now engineered in a choice 
imensions (without enclosure): Length, 1'%42”; 


Height, (depending upon the number of contact of 5 different hermetically-sealed enclosures, each 
springs), 13/g” to 11/2”; Width, 1”. with a variety of terminations. 
Net Weight (without | : 1/2- wi : . : 
AE 1 es ey nS omy Your request for more detailed data will receive prompt 
Enclosures Available: AE 1000, AE 1100 action. Write today to: Automatic Electric Sales Corporation, 
——. = 2300 me, AE “7 AE — 1033 W. Van Buren St., Chicago 7, Ill. 
nclosure (on > ” a 5 : 
aad Ser @ ct SQ a hg oi aoe eg In Canada: Automatic Electric (Canada) Ltd., Toronto. 
with maximum of 4 springs. Offices in principal cities. 
RELAYS SWITCHES 
PRODUCTS OF THE INDUSTRIAL DEPARTMENT OF 
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Camear 


COLD-FLO 


quaranteeing th egree of excellen 


you require in Fasteners and 


Special Metal Parts! 


Camcar technicians build quality, not inspect it, 
into parts and fasteners. That's why Camcar 
developed Cold-Flow processing, to furnish peak 
control in metal forming. 


It's also the reason you can expect top finish, accuracy, 
grain structure and tensile strength when you 

use Camcar Cold-Flow parts. Constant quality 
control checks insure the consistently superior parts 
produced through Cold-Flow techniques. 


When you need Fasteners or Special Metal Parts— 


Telephone 5-945] or Teletype RK 8653 


AAMCAR screw & mec. corp. 


607 Eighteenth Avenue e Rockford, Iilinois 


c Yo Y 
TION Designed FO* “IN, 
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greater distances, both day and night, 
than do present standard lights. 

The lamp produces a light beam of 
50,000 candlepower, nearly 50 per 
cent greater than that of an automo- 
bile headlamp. It is rated at 28 volts 
and 100 watts and was developed by 
G. E. for United Air Lines and the 





Civil Aeronautics Administration. At 
least two air lines now are equipping 
their fleets, and others are expected to 
adopt this new safety device. 

The light source is mounted in a 
fixture which rotates the beam hori- 
zontally to make it visible from all 
points of the compass. A colored glass 
dome fitted over the lamp and rotat- 
ing mechanism produces a deep-red 
beam. The fixture itself was developed 
by United Air Lines. The lamp is 
supported to shine vertically, but di- 
rectly over the lamp is a two-blade 
reflector which is rotated by a small 
motor to deflect the beam in a hori- 
zontal plane. 

The new beacon light is seen as 
greatly reducing the danger of two- 
plane collisions during darkness or 
other poor-visibility conditions, and 
making the visibility and identification 
of planes easier in normal daylight 
seeing situation. ood 


Acetate Housing for 
Electric Floor Polisher 


HIGH HEAT-RESISTANCE, lightweight, 
dimensionally stable cellulose acetate 
is put to use as a one-piece molded 
housing for this combination electric 
floor scrubber and polisher. Material 
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BOSTON = 
PHILADELPHIA 
CINCINNATI 
CHICAGO 
KANSAS CITY 
ST. PAUL * 
LOS ANGELES 


APRIL 1953 


NEW YORK 


CLEVELAND 


ATLANTA 
MILWAUKEE 
DES MOINES 


ALBUQUERQUE 


SAN FRANCISCO 
Rae 8a Ns AL RBA 2 RABIN SO STRRG F 





Checks tere beudiner 


ARC-QUENCHING SILVER CONTACTS — 
Rigidly tested and selected for low contact resistance, 
best arc-quenching properties. 


tpg sa 
maximum 
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For 10 horsepower magnetic starter service, 


it’s no longer necessary to use the conven- 


tional size 2 starter which is rated to 25 


horsepower. 


With the new Furnas Electric 10 hp. mag- 


netic controls you save about one-half the 


Furnas YE series 
starters, 1034 x 
6%, x 4 in., are 
smaller than the 
conventional No. 
2 size for com- 
pactness, and 
larger than the 
No. 1 size to per- 
mit easy wiring. 
These controls are 
rated, 10 hp., 
220-550v AC., 
polyphase. 


ARC-RESISTANT TERMINAL BOARD — 


* Molded of plastic selected for non-tracking properties. 


DUAL VOLTAGE COILS — 


¢ Furnished in both polyphase and single phase starters. 


POSITIVE ACTING THERMAL OVERLOAD UNITS — 


solder-pot type automatically protects motor overheating. 


SHALLOW CASE FOR EASY WIRING — 
and good visibility. 


Ques REPRESENTATIVES &FEN——EEEEEE ee 


con 


trol space usually required . . . you also 


save the big difference in cost between 


the 10 and 25 hp. sizes. 


This is real economy,—especially when 


you consider the top quality of Furnas 


controls. Check their features and you'll 


know why you can get continuous trouble- 


free performance with a minimum of 


maintenance. 


When you buy 10 hp. starters specify 


Furnas Electric series YE available for 


or non-reversing types. 


ry 


immediate delivery in both reversing 
Call our repre- 
sentative, or write Furnas Electric Co., 


1024 McKee Street, Batavia, Illinois. 


ROCHESTER 
“ DETROIT 
INDIANAPOLIS 


ST. LOUIS | ~ 
MINNEAPOLIS {| 
SALT LAKE CITY 


e PORTLAND 


GiTTS ; 
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TAILORED HEAT for every Industrial Use 


F 


is Hercules Powder Company’s Her- 


Watlow CARTRIDGE HEATERS | cocel A. 


The housing 6% in. across, 5% in. 










Flexible leads or rigid terminals. 































Diometers %" to 1 5/16", lengths 114" deep, and 7% in. from front to back. 
to 20". Capacities 50 to 1500 watts. Small extension above the top of 
domed housing contacts the stop or 
5 « . . ! 
aeseaedlidlhllibattaladate | the stirrup-style handles support to 
Sieslete ‘et cenné duane. nie-%," prevent handle from falling forward. 
and over, lengths to 72”. Post, button scEs “ate ‘ “rnate radi: ° 
vaianiwiie edad cate Bosses, locate d on alte rate radial ribs 
leads. on the underside of housing, are fo) 


Watlow IMMERSION HEATERS 


Straight or curved. Diameter /,” to 2”, 
lengths 6%" to 67”, capacities 150 to 
10,000 watts. 


rem aL Die Vane Nid 4) 


Patenfed clamping band. Widths 1'/,” 
to 2”, diameters 15" and up. Watt 
densities up to 45 watts / sq. in. 


Wattow WOT PLATES | 


led aot beatae aotikees tae mounting circular metal dust shield 

r—— in os Se monating 3-heat switch over motor. Semicircular opening 

or » to ° f = ; ° 
molded in rear skirt of housing ac- 


Watlouw THERMOSTATS | commodates electric cord. A ventilat- 











Temperature range 100°F. to 550°F. | ing grille or louver (formed of con- 
Built-in double pole on-off switch. | a : y 
mH) Copacities 125V, 35A, 4375 W; 250V, | centric slots and ribs) provides a 
3 . eciicaeass 425A, 6250 W. means for cooling the motor. Air is 


drawn at bottom of machine. Housing 

Since 1922 — Designers and Manvu- Bag , : a a oe r 
eae teen the | is molded by Modern Plastics Corp., 
; é; on Benton Harbor, Mich., for G-M Labo- 
ratories, Inc., Chicago. oao0 


Portable Scintillation 
Counter 


THE PICTURED UNIT is the first type of 
scintillation counter available in the 
United States. Designed for extreme 
sensitivity by Precision Radiation In- 
struments, Los Angeles 16, Calif., the 
instrument is 100 times more sensitive 























Use “IMPROVED” Silver-facing 
for speed, quality, durability! 


We are equipped to render rapid, dependable service in 
brazing silver or other non-ferrous metals to your pre-shaped 
contact parts. 

Consult us also for any problem concerning wire, sheet 
or tubing where a composite material, i.e. silver-copper, 
gold-nickel, copper- iron, etc., is desired. 

Your inquiries will be appreciated and replied to 
promptly. 

You are cordially invited to visit our 
booth #215 at Basic Materials Expo- 
sition, Grand Central Palace, New 
York City, June 15 through 19. 
The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 
of Laminated Metals. 


— The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 
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Another new development using 


B. F. Goodrich Chemical =~ ==: 


Lead-wire made by Scintilla Magneto Div., Bendix Aviation Corp., Sidney, N. Y. 
B. F. Goodrich Chemical Co. supplies the Geon paste resin for the plastisol compound only. 











cad 


: . tA 
Osa 
bf, ; 


Inner lining of 
& Geon-based plastisol. 


Geon helps protect new lead-wire assembly 


IRCRAFT engine lead-wires for 
A carrying high voltage from the 
transformer coil to spark plug were 
rubber covered nickel braid. They fre- 
quently deteriorated quickly from the 
effects of ozone and engine heat. Result 
—higher maintenance costs, lower 
safety factor. 

After months of experimenting, en- 
gineers came up with the answer: a 
lead-wire with an inner lining of plas- 
tisol made from Geon paste resin, plus 
two other layers of plastisol between 
the nickel braid. 


This lightweight, vinyl plastic im- 


pregnated lead-wire has the strong, 
waterproof, ozone and heat-resistant 
protection that was needed. A flexible 
metal tube insert for enclosing the 
wires is no longer required. And this 
Geon-helped lead-wire also resists the 
effects of mineral spirit solvents which 
are flushed on the engine during clean- 
ing operations. 

Plastisols made from Geon paste 
resin can be molded, cast, coated or 
dipped. They can be made resistant to 
oils, greases, heat and cold, abrasion 
and many chemicals. Perhaps Geon 
paste resin, or other Geon materials, 
can help you improve or develop more 


saleable products. For technical bulle- 
tins, please write Dept. GH-4, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 





GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable 


GEON polyvinyl materials ¢ 


APRIL 1953 


HYCAR American rubber e 


GOOD-RITE chemicals and plasticizers ¢ 


HARMON colors 


347 


















when 
quality counts 
and accuracy 
is important 


tandard 
Stamping 


for all perforated 
metals, plastics, 
masonites, papers 


STANDARD will perforate your 
nateria or trom Our stock or 


nand to your specifications 


STANDARD has compiete 
il PF 


iDricating tacilities: Dending, 


ng, punc ning, welding 


STANDARD has a complete 


f dies and a staff to 


me at the best price 


SEE Umeee te ae 
PERFORATING COMPANY 
3131 West 49th Place, Chicago 32, III 


Write now for more infor- 
mation and for a copy of our new 
folder “There Are Holes in Our Story.” 
P-EM 
Name 
Company 
Address 


City.__-Zone a 





than the best Geiger counter, and sells 
for only slightly more. 

The entire instrument has been de- 
signed into the probe which has a 
pistol-grip handle and the dial on the 


| end facing the operator. The probe 


weighs 2 lb and the battery box, on 
which the picture probe rests but 


| which is carried on the belt, weighs 


4 lb. The probe is both waterproofed 
and tropicalized. 

Because of its sensitivity, this unit 
can be used from an airplane or a 
rapidly moving motor vehicle. It can 
be used for prospecting, Civil Defense 
and scientific use. The Model 111 
“Scintillator” has ranges of 0.05, 0.5 
and 5 milliroentgens per hour and it 
is accurate within 5 per cent of %4 
full scale reading. 


Largest Autotransformer 
Now Operating 


Tuts 156,000-kva, 3-phase, 60 cycle 
autotransformer, believed to be the 
largest operating unit of its kind in 
the world, is installed at West Frank- 
fort, Ill., and is helping to supply 
power for an atomic energy project 
near Paducah, Ky. Built by General 





Electric, the unit weighs more than 
200 tons; is 30 ft long, 17 ft wide 
and 22 ft high. It was shipped up- 
right in its own one-piece tank on a 
special drop-frame railroad car. The 
unit is being used to step up voltage 
from 138 to 230 kv. Of 


One-Piece Plastics 


Refrigerator Liner 


| THIS PLASTICS REFRIGERATOR food 
| chamber made for the P. S. Incorpo- 


rated refrigerator by Durable Formed 


Products, Inc., New York, is made of 
one piece of thin-gage U. S. Rubber 
“Royalite,” an economical styrene 


| LESS THAN 
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RIPPLE at 
TOP LOAD 


Continuously 
Variable, 

O - 28 Volts 

up to 15 Amperes 


Test, Service DC 
Equipment from AC Lines 
Faster...at Less Cost! 


For Aircraft, Tank, Marine Electronic 
Equipment. Laboratory Instruments, 
Research, Relays, Solenoids, Phone 
Circuits. 
NEW MODEL “NF” meets most re 
quirements in a DC power supply 
extremely low AC ripple or hum 
this output range . . . low price 
dependability. One control gives you 
adjustable output voltage over its 
rated range. Exclusive ‘Electro’ appli 
cation of selenium rectifiers increases 
rectifier power rating and lowers cost 


per ampere output. Top quality com- 


ponents, special design 5 
=< Net 
withstand high overloads. 


Model “B” 6 Volts, 1-20 Amps. 49.80 


Model “BJ” 6 Volts, 1-12.5 Amps. $37.50 





Send for FREE Bulletin NF252 


a dee 


Electro Products Laboratories 


4501-Mf Ravenswood Ave., Chicago 40, Ill. 
Canada: ATLAS RADIO CORP., LTD., TORONTO 
PRECISION INSTRUMENTS SINCE 1944 
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HEINEMANN Circuit Breakers... One, two and three pole...10 milliamps to 100 amperes 


APRIL 





Perhaps the problem of 
protection or control of your 

equipment can be solved by a 

HEINEMANN Circuit Breaker. 

Operating on a hydraulic-magnetic, sole- 

noid principle . . . with or without inverse 

time delay ... HEINEMANN Circuit Breakers 

offer almost unlimited possibilities in ful- 

filling standard or special functions. 

Your requests for special information will 

receive prompt attention. 


a4) a aa 


A ee Se al to 


Close tolerances of protection may be ob- 
tained by precise, fractional rating be- 
tween 10 milliamperes and 100 amperes. 


ALARM CONTACTS 


Alarm contacts are available on certain 
models to permit visual or audible signal 
on tripping of circuit breaker. 


DUAL RATINGS 


A single circuit breaker may be furnished 
with two coils for operation on different 


currents. 


SPECIAL RESPONSE CURVES 


Time vs. per cent overload response curves 
may be selected to match protection char- 
acteristics to the requirements of your 
product. 


Hedley ac ynhonet WRITE FOR BULLETIN SW 
HEINEMANN ELECTRIC CO. 


cial applications, ratings and pro- 
tective characteristics. Since it does 99 PLUM STREET TRENTON 2. N. J 
BM al Se a eet a Sarnore 
Tat) Dial: Me De eel ae 


affected by ambient temperature. y | 
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duPont Trademark 


OS LOM aT 
» Fluorocarbons 


and KEL-F' STOCK 
CATED PARTS 


et Company offers the most com: 
ubing, bars, cylinders an 
lded and machined to 


TEFLON’ 
and FABRI 
The United States Gask 
plete line of sheets, rods, tape, t 
fabricated parts — custom-mo 
specifications. 
This means one source 
uniform high quality assured by the 
ized facilities for low-cost, close-toler 
Ask for Catalog No. 300 and 500. 


ts—with 


for all your requiremen 
cial- 


most modern spe 


TEFLON ‘tALLOYS’”’ 


which are ‘alloys’ 
a whole new fam 


of Teflon, offer 
ily of materials. 
ualities of 
ticular 


Chemelec Mixtures, 
the product engineer 

These alloys retain most of the outstanding 4 
pure Teflon and add new properties to meet par 
material requirements. 

ant TEFLON “alloye 


mica, quartz, 
bring us your P 


da” with metal, glass, ce- 
alnico, asbestos, silicate, 


If you Ww 
roblems., Ask for 


ramics, carbon, 
calcium, or boron, etc., 
Catalog No. MI-400. 


SOLDERABLE TEFLON 


Chemelec Multi-Bond Metal Faced Teflon permits the 
bonding and hermetic solder sealing of this dielectric 
material to metal components. 


The bond between metal surface and th 
crystalline in nature—an interlocking me 
surface layer of the fluorocarbon. 
Metal facings include practically 
ferrous metals, the ferro-magnetic group an 
metals. Catalog No. MI-424. 


e Teflon is micro- 
tal-permeated 


all the ferrous and non- 
d the precious 


CEMENTABLE TEFLON 


Chemelec Multi-Bond Cementable Tefion is a specially 
prepared fluorocarbon which will adhere to metal, glass, 


wood, fibre, asbestos, plastics, leather, ceramics, OF other 
of suitable commercial cement. 


substances by the use 
A broad field of electrical, mechanical and chemical ap- 
i d to product engineers. Write for 


1S opene 


plications 
MI-443. 


Catalog No. 


UNITED 
STATES 
GASKET 
COMPANY 


FLUOROCARBON 
— hag DIVISION 
AMDEN 1, NEW JERSEY 


Representative in Principal 
s 
Cities Throughout the World 


tM.W.K ( 
W. Kellogg Trademark 
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Strong Threads in 


Magnesium 


Cast c 
t 


uses thread inserts 


By CONVERT 
ae : nie yen the side covers of their 
2 ee es machine line from 
eo : magnesium castings, en 
eaaghe eens Calculating Ma- 
ree ae | akland, Calif., reduced 
oe — 0 | their machines. To effect 
oe gn change, they had to offset 
catecayel eee strength char- 
soe magnesium. 
oe strength for the fastening 
eae was obtained by installi g 
oil stainless steel thread eae 
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Sta-kon terminal b 34 





2. ... they resist 


How T&B Sta-kon terminals ' crecien 


improve wiring perform 


i 
a a “ 
en ° 
~“ 
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I. T&B Sta-kon terminals 
will not vibrate loose 


Fully approved for military aircraft use, Sta-kon ter- 
minals offer permanent, mechanically-strong electri- 
cally-sound connections. T & B staking tools provide 

contact pressures between barrel and wire approxi- 
mating 40,000 p.s.i. Physical design of the T & B stake 
mark is such that it cannot be pushed out . . . the 
barrel never relaxes its pressure on the wire. Millions 
of Sta-kon terminals have efficiently withstood the 
buffeting and vibration of near-sonic jet fighter speeds. 







~—) 


LOOK FOR THIS SIGN — es 


- 


“a 
~ 
a, 
- 4 
se om 


yf other electronic applications show 


Installed Sta-kon terminals have no 

voids that permit interior attack from 
corrosive agents or atmospheres. The 
wire strands and terminal barrel are 
compressed into a solid mass of excep- 
tional conductivity. Radar, TV and 


fewer operational failures when Sta-kon 
terminals are specified. 





= s a ¢ 
; a prevent 
accidental shorts / 


Self-insulated Sta-kon terminals pre- 
vent metal-to-metal contact between, 
crowded or over-lapped leads. Color- 
coded nylon insulation can’t slip loose) 
. .. withstands heat, cold, oils and gaso- 
line. A single operation with T & B 
Shure Stake Tools simultaneously stakes 
terminal to wire with terrific pressure, 
and keeps the insulation permanently 
in place. 
For complete information on the 
complete line of T & B Sta-kon termi- 
== and connectors, write for Bulletin 
61. 





IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


The complete line of T & B fittings for conductors and raceways is sold only by recognized 
. electrical wholesalers. It’s our way of assuring you the service and savings of a friendly local 


source. Call him for all your electrical needs. T38 


THE THOMAS & BETTS COQ. 


INCORPORATED 


28 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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MOTOR STARTING CAPACITORS 


An unmatched field performance record Manufacturers o! 
fractional h.p. motors have a high regard for C-D capacitors because of 
their great field performance record. Typical is C-D’s Type ECL, one of 
the smallest motor capacitors yet developed. Built for continuous duty. 
For information, write to Dept. H-43, Cornell-Dubilier Electric Corp., 
South Plainfield, N. J. 


CORNELL-DUBILIER 


world’s largest manufacturers of capacitors 


- Rs — “a 
IR Os gO 


ANTENNA CAPACITORS VIBRATORS CONVERTERS 


SOUTH PLAINFIELD, NEW JERSEY + NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASSACHUSETTS + PROVIDENCE, RHODE ISLAND 


INDIANAPOLIS, INDIANA + FUQUAY SPRINGS, NORTH CAROLINA + SUBSIDIARY, THE RADIART CORPORATION, CLEVELAND, OHIO 
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By casting the two side covers of this 
ealeulator in instead of 
aluminum, weight of the machine was 
reduced. Each cover has three tapped, 
blind holes by which it is fastened to 


the frame. 


magnesium 


Holes are drilled in the bosses (which 
were not increased in size) and tapped 
with special taps that can give thread 
fits from class 1 to class 3. 


into the prepared thread bosses of 
the cast side covers. Three inserts are 
used in each cover, forming 5/16-18 
internal threads 5/16 in. deep. 

The inserts serve three purposes: 
(1) They provide internal threads 
having a tensile stre ngth up to 50 per 
cent greater than would be possible in 
magnesium alone. This added strength 
enables lifting and carrying the cal- 
culator without d: inger of stripping the 
threads and pulling the side covers 
from the machine. (2) The stainless 
steel inserts prevent the e ‘lectrolytic 
action that would result in corrosion 
if standard steel] fasteners were used 
in direct contact with the magnesium. 
(3) Removal of the side plates during 
maintenance can be accomplished as 
many times as required without dan- 
ger of wear to the tapped threads 
because the inserts are harder than 
the machine screws used as fasteners. 

Another advantage accruing to this 
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COMPLETE 


ASSEMBLY 
SERVICE 


HERMETIC 
SEAL 
BUSHINGS 


Yee MANUFACTURING CORPORATION 
He HELDOR BUSHING & TERMINAL CO., INC. 
225 Belleville Ave., Bloomfield; N. J. 
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mittance. 


Title 

New Phenolic Materials 
Adjustable-Speed Drives 
Magnetic Amplifiers 
Overload Protection 
Servo System Design 
Engineering Testing 
Plastics, Dielectrics 
Special Package—One of 

each of above titles 


Send orders with remittance 
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Combined Reprints 


at Quantity Prices 


@ For each of the seven combined reprints now 


available 


(see reviews on page 246) the supply now on hand is sufficient 
to fill modest quantity orders. Since handling expense is a 
relatively large cost element, grouping of orders makes possi- 
ble substantial savings per copy. To further reduce cost, 
accounting and invoicing operations involved in open-account 


billing are eliminated by requesting remittance with order. 


Prices per copy given in the table below are for single ship- 


ments in the quantities shown, on orders accompanied by re- 


Quantity per shipment 





15 
$0.75 $0.60 
1.00 0.75 
1.50 1.00 
1.50 1.00 
2.00 1.25 
2.50 1.50 
3.00 1.75 
7.50 7.00 

(including 3 per 


tax for New York City deliveries) to 


J. A. Campbell 


Director of Reader Service 


The Gage Publishing Company 


1250 Sixth Ave., New York 20 


Prices given above include shipping charges. Be sure to 
enclose address to which shipment is to go; make checks 
payable to The Gage Publishing Company. Orders at these 


prices can be filled only when payment accompanies the order. 


2 
$0.50 
0.60 
0.75 
0.85 
1.00 
1.25 


1.50 


6.25 


cent sales 
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Thread insert of stainless steel dia- 


mond shaped wire is here shown par- 
tially installed. Because the free dia- 


meter of the coil is slightly larger 
than its installed diameter the insert 


will not back out during disassembly, 


design is that though an added step is 
required, there is no increase in as- 
sembly time. This resulted because 
there is no longer a chance for the 
assembly worker to strip the threads 
in the casting or cross the threads in 
the soft metal parts. Ood 


Fused Plug 


Hazarps of overloaded and_ shorted 
electrical circuits can be reduced by 
this new type of electric plug which 
contains two easily replaceable fuses. 
Lead the plug are 
made by POS] cord and 


connections to 
inserting 


turning a locking spring. Each side of 


i 


the line is fused, with the fuse readily 
removed merely by pressing — the 
prong slightly into the plug and twist- 
ing. Plug is made by Noma Electric 
Corporation, New York 11; housing is 
American Cyanamid Company's urea 
plastic in two colors, ivory or brown. 
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Time Delay Timers are designed for application on circuit 
controls where a time delay is required between the closing of 
one circuit and the predetermined closing or opening of 
another. 


Series TDAF and Series TDAB Time Delay Timers are built 
to stand abuse, and afford the dependable, consistent operation 


s ° ° ° ° ° 
which modern industrial applications demand. 
n . : 
- These timers are designed to handle time cycles up to 3 
hours. They employ an external, magnetically-operated clutch 
that not only assures exceptional accuracy but permits instan- 
taneous, automatic reset. Thus these timers are ideal for use 
| where rapid recycling is necessary. 
| j 
OUTSTANDING FEATURES 
ds | Automatic, Instant Reset—As soon as the clutch is disengaged, 
yf an internal spring brings the actuating arm back to its 
h reset position in a fraction of a second. 
: Time Setting Adjustment—Adjustment is accomplished by sim- 
” ply moving the black-button pointer to the time cycle 
‘ required. Quick, easy, accurate. 
of Dial—Dials of both series have large, easily read numerals. 


SERIES TDAF TIMERS 
for panel mounting. Terminal strip for electrical connections 
located at back. 115 volt and 220 volt, A.C.—25, 50, and 60 
cycles. (For time ranges, see chart.) 

SERIES TDAB TIMERS 
for surface mounting. Terminal strip for electrical connections 
located at front, below dial. If required, can be supplied in 
steel housing, as illustrated—eight knockouts for easy hook-up. 

115 volt and 220 volt, A.-C.—25, 50 and 60 cycles. (For time 
ranges, see chart.) 





TIME RANGES—Series TDAF and Series TDAB Timers 


DIAL MAXIMUM 
CALIBRATION TIME CYCLE 







Vig Second 5 Seconds 

V4 Second 15 Seconds 
V2 Second 30 Seconds 
| Second 60 Seconds 
2 Seconds 3 Minutes 
5 Seconds 5 Minutes 

15 Seconds 15 Minutes 

30 Seconds 30 Minutes 

60 Seconds 60 Minutes 
2 Minutes 3 Hours 






















For complete technical data request bulletin 39 





MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS 
. FOR INDUSTRY—Cam Timers * Manual Set Timers © Tandem 
TDAB (in case) Automatic Recycling Timers e Instantaneous Reset Timers 


e Running Time Meters 
loustar 
limers that Control (TIMERZ | INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of Industry ree see eee me a ee ae ee 
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SPIRAL SPRING COILS MAKE 






8 


©S Compress roll and insert 
into circle of thumb and 
forefinger. Note “live action” as 
it expands to lock itself in circle. 
This is the SPIROL PIN principle. 


@ Roll a piece of paper 
spirally into a double coil. 
This is the way SPIROL PINS are 


rolled of steel or other flexible 
materials. 





When compressed by in- 

sertion, SPIROL PIN’ im- 
mediately develops evenly distrib- 
uted radial tension, holding it 
firmly in place. 


Standard SPIROL PINS 
from 1/32” to 1/2” di- 


© 


ameters, and 1/8” to 4” lengths. 
Non-standard diameters, lengths 
& materials available on order. 


The all-around tension provided by spiral coils 
gives SPIROL PIN unique fastening properties. Radial 
spring action locks SPIROL PIN in place . . . eliminates 
close tolerances . . . allows easy removal and reuse 
of pin. The design provides an infinite range of 
controlled variations in shock and shear resistance, 
insertion pressure, and flexibility. 


Write for illustrated folder 
® and sample SPIROL pins. 





“ao 


Cc. E. M. COMPANY 


39 SCHOOL STREET * DANIELSON, CONN. 
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Chemical Structure Effect on 


Plastics Dielectric Properties 


(Continued from page 118) 





to very great lengths for the removal of moisture from 
the filler and also for the prevention of moisture pick- 
up by the filler after the material has been made. Care 
must be taken in the formulation of both molded and 
laminated compounds, particularly where fibrous fillers 
are used, to control the shrinkage of the resin on curing 
so that there will not be a network of craze cracks 
in the surface through which moisture may enter the 
structure and greatly affect the dielectric properties. 


Factors Causing Degradation 


After the insulating material has been produced, it 
should maintain its characteristics throughout its use- 
ful life. Many things tend to degrade the insulation. 
Of course, the first of these is moisture. Another is 
the effect of continued shrinkage on aging, resulting 
in surface cracks through which moisture can enter. 
{ll of our synthetic plastics materials are subject to 
degradation upon weathering when subjected to solar 
radiation, rain, wind, etc. The effect of this is a dulling 
or chalking of the surface, the formation of a network 
of craze cracks on the surface, and oxidation which 
introduces strongly polar groups to the molecules on 
the exposed surface. This oxidation phenomenon is 
most noticeable when it applies to a nonpolar polymer 
such as polyethylene which has extremely low dielec- 
tric losses. A small amount of oxidation can exercise 
a considerable effect on the loss factor of this material. 
This also applies, but to a somewhat lesser extent, to 
polystyrene. The effect is not so noticeable on plastics 
that already consist of polar polymers. 

Other chemical degradation can take place in syn- 
thetic organic plastics. Polymers containing chlorine 
such as vinyl chloride and vinylidene chloride will 
release hydrogen chloride upon prolonged heating or 
exposure to solar radiation. Stabilizers are provided to 
take up the hydrogen chloride which is released, but, 
even so, the insulation resistance of these materials 
drops rapidly upon the occurrence of such degrada- 
tion. In like manner, polyester resins, in which the 
ester linkage is in the molecular chain, will apparently 
hydrolyze at elevated temperatures in the presence 
of moisture with the resulting drop in insulation re- 
sistance. 

Another example of heat degradation is manifest in 
the arc-resisting or track-resisting properties of in- 
sulating materials. As a class, the phenolic resins track 
most readily and have the lowest arc resistance. At 
the other end of the scale is polymethyl methacrylate 
which under the action of the electric arc depolymer- 
izes leaving no carbon residue. The resins which will 
withstand high temperatures, like the fluorine-contain- 
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ONE EVERY TWENTY SECONDS! These tiny motor-like 
Autosyn Synchros are precision built by Eclipse-Pioneer at the 
rate of one every twenty seconds to meet the demands of mod- 
ern aviation. These small ‘‘nerve centers’ are used literally by 
the hundreds in vital indicating and control systems in today’s 
aircraft. 








Ltlipse Pioneer —», 


DIVISION OF  avarion comrosars 


AUTOSYN® SYNCHRO STATORS 
ARE INSULATED WITH 


NATVAR VE. 


Kclipse-Pioneer Division of Bendix Aviation, Teterboro, 
N. J., through development and manufacture of instru- 
ments and accessories, has been a major factor in the 
rapid expansion of the Aviation Industry. Although 
their production is now more than 5 times its pre-Korea 
level, this growth has been accomplished without sacri- 
fice in the quality of its precision products. 


MIGHTY MITES! In spite of their size, 
Autosyn Synchros must operate with ex- 
treme reliability over a wide tempera- 
ture range. Stators are being assembled 
in approximately 150 varieties at 
Eclipse-Pioneer, and strict adherence to 
engineering specifications is a must. They 
are insulated with strips of Natvar bias 
cut varnished cambric because of its 
uniformly high dielectric strength and 
flexibility. 






UW 


Natvar Products 


Varnished cambric—straight cut and bias 







To insulate stators of Autosyn Synchros, Eclipse-Pioneer 
specifies and uses Natvar varnished cambric because of 
its consistently good electrical and physical properties. 


All Natvar flexible insulations are dependably uniform, 
no matter when or where purchased. They are immedi- 
ately available either from your wholesaler’s stock or 
direct from our own. 


ma NATVAR co2rozsso 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE @ WOODBRIDGE, NEW JERSEY 


Varnished cable tape 
Varnished canvas 
Varnished duck 
Varnished silk 


Varnished special rayon 






Varnished Fiberglas cloth 
Silicone coated Fiberglas 
Varnished papers 

Slot insulation 

Varnished tubing and sleeving 
Varnished identification markers 
Lacquered tubing and sleeving 


Extruded plastic tubing and tape 


Extruded plastic identification markers 


Ask for Catalog No. 22 
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125 OHMS PER VOLT 


Tt diesclien witha 


Ri cDiey 


meters 
A Size, Type, and Style 
for Every Installation 


Your instrumentation is strictly modern 
in design and construction with Triplett 
Meters. You can have sizes 2"to 7"ina 
wide variety of case shapes and mounting 
arrangements, A.C., D.C., R.F., Rectifier 
or Dynamometer. Molded and metal 
cases, rear illumination, and other special 
features are‘available. For precision and 
economy virtually every meter part is 
made in Triplett plants under rigid hu- 
midity and dust control. Every metér 
represents the refinements gained in half 
a century of meter experience. Keep your 
panels up-to-the-minute with Triplett 
Meters—famous the world over for 
quality, accuracy, and dependability. 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON. OHIO. US A 


ing resins and the silicones, nave very high are re- 
sistance. Next, after these come the melamine-formal.- 
dehyde, urea-formaldehyde, the alkyd and_ polyester 
resins. 

The resistivity of almost all of the materials in this 
chart is high. Again those with the highest resistivity 
are the unfilled materials and those with a mineral 
filler which can be readily coated with the resin and 
thus not susceptible to moisture absorption. The best 
of these insulators have resistivity all the way from 
1012 to 10!" ohm-cm. 

It will be noted that the highest dielectric strengths 
are possessed by unfilled materials. Dielectric break- 
down seems to be associated with discontinuities in 
the structure likely to arise when fillers are used. Di- 
electric strength, particularly by the 1-min step-by- 
step test is also closely associated with the 60-cycle 
dielectric constant and loss factor. If the 60-cycle 
losses are high, there will be a substantial amount of 
internal heating in the dielectric sample during the 
test which will raise its temperature and lower its 
breakdown voltage. It is also noted that those mate- 
rials which are likely to have craze cracks through 
the structure also are characterized bv low dielectric 
strength. 1oO0 
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Combined Reprint on 
Plastics and Dielectric Materials 
Tuts 92-PAGE BOOKLET includes 14 articles report 
ing new and significant developments in resins and 
insulations. Subjects include: fluorocarbons, silicone 
rubber, cast resin embedments, ceramic materials 
glass-fiber paper, high-temperature insulation, be- 
havior at radio frequencies and insulating varnishes 
In addition to these 14 feature articles, the com- 
bined reprint also includes an annotated list of 
more than 80 articles published in Evecrricat 
MANUFACTURING during the past eight years on 
basic research and practical applications. For « 
complete table of contents for this new combined 
reprint see February 1953, page 409 

Copies may be secured on order accompanied by 
remittance ($3.00 per copy plus 3 per cent sales 
tax for New York City deliveries) addressed to 

J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 
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however you spell it... “blight brigade” or 

“mite brigade”, it still spells trouble for radio and 
television speaker grilles made of scratchable, tearable, punchable 

fabrics. customers smile when they see Rigid-tex Metal speaker 
grilles because they know that Junior can’t push pencils through them, 

Sis can’t pull out threads for her sewing parties and Tommy can’t 
sharpen his claws on them. the clear-through design of perforated Rigid-tex 
Metal has increased stiffness to give complete speaker protection and 

clear tone transmission. 1-CS pattern conceals mars, dents and even 
fingerprints and keeps its original surface beauty for added product value. 
write for your Design Imagineering folder... 


on company letterheads, please. 


RIGIDIZED METALS 4 
CORPORATION x 
7324 Ohio Street Buffalo 3, N. Y. Ese swat 


50 Warehouses and Sales Representatives in all : = ae 
Principal Cities throughout oe ee yee ua ce U.S. and Foreign: 
the U.S. and Canada. coe es Patents 



















































i ‘The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 






; ' 
Y ; 
SCIN k LE \ ASSURES 
YOU PEAK PROTECTION 
AGAINST CIRCUIT FAILURE 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


© Moisture-Proof ¢ Radio Quiet ¢ Single Piece Inserts ¢ Vibration-Proof ¢ 
Light Weight ¢ High Insulation Resistance e High Resistance to Fuels 
and Oils e¢ Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 


AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California 
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Soldering and Brazing 
With Paste Alloys 


(Continued from page 123) 





One of the smallest silver brazed connections that 
have been made with paste alloys is illustrated in Fig. 
6. A shaped copper tube is brazed to a copper channel 
with the operator using a magnifier and a small gas 
torch. 

In the thermostatic switch, Fig. 7, the tubular hous- 
ing is brazed by induction heating. All parts are stain- 
less steel. In this design it is important that the brazing 
metal flow freely over the entire area. The assembly 
is gas tight and the braze must be free from pin holes 
and porosity. Paste alloy $4-1050 insures complete 
penetration around the end plate. 

Paste alloys in which brazing or soldering alloys are 
blended into a stable composition with a suitable 
vehicle including fluxing, cleaning and tinning agents 





FIG. 7—Stainless steel parts of this thermostat switch are 
assemb'ed by silver brazing using paste alloy for good 
penetration and tight joints. 


find their greatest field of applications in operations 
where brazing materials possessing extreme fluidity 
and low flow point are important. In addition, thev 
are adaptable to many unusual brazing operations 
where wire and foil solder are difficult to apply. The 
simultaneous application of flux and braze metal is a 
significant advantage in many cases. They are used 
successfully in electrical equipment for both soft 
soldering and the silver brazing, and are adaptable to 
all methods of heating, producing strong, clean joints 
with exceptional ease. Oon 
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behind this trademark 


The newest Fiber Glass plant in the world is Pittsburgh Plate 
Glass Company’s at Shelbyville, Indiana. The first unit of this 
plant was placed in operation last autumn. Today, within less 
than six months, PPG Fiber Glass is available to serve the 
varied needs of industry for Superfine Insulation and for 
Yarns, Strands and Roving. 


Behind this most modern Fiber Glass operation are the 
skills acquired in 70 years of glassmaking—plus the broad 
business experience and facilities which are so important 
in handling the requirements of customers. 


If you use Fiber Glass—or contemplate its use for any 
application—you are invited to investigate PPG’s facilities 
for serving you. Pittsburgh Plate Glass Company, 632 
Duquesne Way, Pittsburgh 22, Pa. District Offices: Chicago, 
Cincinnati, Cleveland, Detroit, New York, Washington. 
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new research on Fiber Glass 


Continual research has been one of the most 
important factors in maintaining on for 
Pittsburgh Plate Glass Company, having been 
responsible for such outstanding developments 
as 

e the famous Pennvernon method of drawing 

window glass 
e Carrara structural glass 
e Herculite all-glass doors 


@ massive windows for atomic research lab- 
oratories 

PPG’s research will be equally important in the 

continued development of its newest product, 

Fiber Glass. Your business may be among the 

first to profit. Your inquiries are invited. 


- BRUSHES + PLASTICS 






GLASS COMPANY 








Selecting Ball and Roller Bearings 


for Design Economy 


(Continued from page 143) 





elements such as slingers, bafHes and shrouds can be 
used for difficult sealing applications where conditions 
are such that no one type can operate effectively. 

Where running accuracy and space and weight sav- 
ings are important considerations, unit-tvpe seals have 
been brought into extensive use. The metal case that 


usually encloses the seal is designed to be pressed into 
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Arkwright Tracing Cloths are made to help 
you do your best work more easily. | A 


Arkwright cloth saves time. There’s never 
a pinhole, uneven yarn or other imperfection 
to slow you down. 





Arkwright cloth saves trouble. You can draw 
over erasures time and again and not have 
an ink line “feather’’. 
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Arkwright cloth saves money. If needed, you ae a 
can get clean, ghost-free reproduction from Fiammanns, Z 
a drawing years after you make it—years ——{ 
after paper or inferior cloth would have 


turned brittle and opaque with age. 


Wouldn't you like to see for yourself why 
Arkwright Tracing Cloth is best? Write for 
samples to Arkwright Finishing Co., B 
Industrial Trust Bldg., es 

Providence, R. I. 
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FIG. 18—Three forms of mounting unit-type seals. 





ae In this photo you will find a Johnson Sleeve 
9 Bearing of every type used in industry. Various 
3B alloys ... bronze, babbitt or aluminum ... can 
be selected ... and different combinations with 
bronze or steel are available. Johnson Bronze 
facilities make possible a size range from tiny 
bearings up to King Size, 14’ OD, 17 inches in 
length. Since Johnson Bronze produces all the 
types of sleeve bearings, their engineers can 
give you unbiased advice on the bearing best 
suited to your application. 
JOHNSON BRONZE COMPANY 
ee OF SLEE VE 570 South Mill St. e New Castle, Pennsylvania 
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STEEL 


Every Kind 


Some steel products are in short supply but 
stocks are still large, diversified 


over-all 


NEARBY 


BARS—carbon G alloy, hot 
rolled G celd finished 


STRUCTURALS—channels, 
angles, beams, etc. 


PLATES—U, 


Inland 4-Way Floor Plate 


SHEETS—hot & cold rolled, 
many types G coatings 


RYERSON 


STOCKS INCLUDE: 


TUBING—seamless G welded, 
mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars G access. 
BABBITT bearing metal 


MACHINERY G TOOLS fer 
metal fabrication 


M. G sheared, 





Joseph T. Ryerson & Son, Inc. Plants: New York, 


Boston, 


Philadelphia, Detroit, Cincinnati, Cleve- 


land, Pittsburgh, Buffalo, Chicago, Milwaukee, St. 
Louis, Los Angeles, San Francisco, Spokane, Seattle 
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Lighting 
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piNiNG TABLE Convenience Outlet 





Alden 402AC 


... world’s smallest 


Rugged, UL-approved, 
so compact it can be used 
where outlets never be- 
fore possible. Just eyelet, 
rivet or screw to mount- 
ing panel. Easily acces- 
sible tabs or leads allow 
simple, rapid soldering 
to other elements. 


— 1 

rs : 

Mounting Rivets 
40? ACE Opening Eyeletsor 405 ACEC 1% 
Outlet with Only 734 Spot Welds with leads 
Solder Tabs to any length. 


Whether your product is a home or office appli- 
ance, or shop equipment, give it the MODERN 
CONVENIENCE of this AC outlet that can be 
included for pennies. 
SEND FOR FREE SAMPLE 

— or send for 13 assorted Alden miniature outlets 
of 4 types to fit practically any installation or pro- 
duction problem. Ask for Laboratory Work Kit 
#18, $1.50. 


125 N. MAIN ST., BROCKTON 64, MASS. 


Htpen Praopucts Company 


Detachable Miniature _ . 
Line Cords Fuseholders > 9 
oy, a8 2 





a recess adjacent to a bearing. There are three methods 
commonly used: One employs a seal press-fitted into 
cap as shown at A in Fig. 18. This type mounting can 
only be used where a bearing cover or cap is necessary 
to hold the bearing in place. At B a unit-type seal is 
shown press fitted into a recess or counterbore in the 
housing proper. In this case the seal becomes its own 
cap. At C a seal of narrow cross-section is used to 
protect a needle bearing and is press fitted into the 
same housing without counterboring. This seal appli- 
cation facilitates machining and assembly and results 
in a compact design and saving of metal. 

In fact, in general, press fit seals result in compact 
designs, reduce the time of machining housings and 
end covers as well as providing easier means of 
assembly. 

Where axial space is at a premium and it is desirable 
to eliminate supplementary parts, it is often possible 
to use self-sealed ball bearings with built-in metal 
labyrinth, felt or synthetic rubber seals. Where radial 
and axial space is limited, unit-type spring-loaded or 
springless seals can be emploved. These components 
are also available with outside diameters of the same 
dimension as ball or roller bearings made to metric 
dimensions so that they can be pressed into the same 
housing bore. A typical application of a spring-loaded 
thin cross-section synthetic rubber unit-type seal for a 
ball bearing is shown in Fig. 20 applied to a fan or 
blower. In this example a synthetic rubber seal oper- 
ates upon the outside diameter of the bearing inner 
ring. Oaod 


Bearings and Lubrication— 
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always-present problem of bearings in electrical equip- 
ment. 


Lubrication Requirements May Affect Designers’ Deci- 
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review of application factors for all types of industrial 
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suggestions for properly mounting ball bearings. 
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dustrial equipment; longer life indicated with sodium- 
calcium base and high-viscosity oil. 

Size Selection Chart for Ball and Roller Bearings, January 
1953, page 106. Nomograph and table aid in selecting 
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Selecting Ball and Roller Bearings for Design Economy, 
April 1953, page 136. Review of factors related to 
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It takes Class “H” insulation to 
withstand the relentless severity 
of extreme operating conditions 
... physical, chemical, dielectric, 
very high or very low 
temperatures... to remove the 
danger of breakdown under 


overload . . . to minimize fire 
0 ihe hazards . . . to permit the 
design of longer life electrical 


components and equipment of 
minimum weight and size, 
without sacrifice of rated output. 


You can depend upon 
MITCHELL-RAND for a full line of 
Class “H” insulation to meet every 
extremely severe electrical 
insulation requirement. 





r MITCHELL-RAND ELECTRICAL INSULATION HEADQUARTERS «+ MITCHELL-RAND ELECTRICAL INSULATION HEADQUARTERS 


Retains qexibility. a 





SILICONE VARNISHED FIBERGLAS CLOTHS, 
TAPES, TUBINGS, SLEEVINGS 


| SILICONE SATURATED OR COATED ASBESTOS SHEETS 
xf 
¥ 


_— 
= ee <a 


SILICONE COATED NOVABESTOS SHEETS 
SILICONE RUBBER COATED FIBERGLAS SHEETS 
SILICONE GLASS MICA 

x SILASTIC RUBBER COATED FIBERGLAS TAPE 
- wh TEFLON COATED FIBERGLAS SHEETS 


Write to MITCHELL-RAND for free samples and descriptive data. 


Electrical 


Insulation 









A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH « 
INSULATING PAPERS AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS « FRICTION 
-. e TAPE AND SPLICE «+ TRANSFORMER COMPOUNDS « FIBERGLAS SATURATED SLEEVING * ASBESTOS 
¢ E V SLEEVING AND TAPE « VARNISHED CAMBRIC CLOTH AND TAPE » MICA PLATE, TAPE, PAPER, CLOTH, 
TUBING « FIBERGLAS BRAIDED SLEEVING » COTTON TAPES, WEBBINGS AND SLEEVINGS «+ IMPREG-,:* 
NATED VARNISH TUBING « INSULATING VARNISHES: OF ALL TYPES + EXTRUDED PLASTIC TUBING,® 































Basic Fuse Types for 
Electronic Equipment 


(Continued from page 146) 


PHANTOM VIEW SHOWS THE TANDEM-BELT CONSTRUCTION 
of Worthington Allspeed Motor Drive that gives the smooth- 
est operation, longest belt life and the widest range of speed 
variation. Units are also available without motors. 


Worthington 
Allspeed Motor Drive 


1 ' 1 tor-fuse posts. E & F—Fuse-extractor posts (general pur- 
built into your equipment pose). G—Solder-terminal clip type. H & I—Watertight 


fuse-extractor posts. J—Miniaturized fuse-extractor posts. 


FIG. 7—Typical fuse mountings used in electronic applica- 
tions: A—Screw-terminal clip type. B—Hinge-covered clip 





K—Indicating extractor-fuse posts. 


@ Assures peak production speeds 


@ Provides instantaneous, smooth, stepless, precision 
. a in the B plus lead feeding the horizontal-output stages 


speed eonteet of television receivers. 
@ Permits changes from minimum through maximum In the trend toward smaller fuses, it naturally be- 
speed while in motion comes necessary to design smaller and more efficient 
methods of mounting. There are many different types 
@ Guarantees automatic and positive belt tensioning of moutings available today. (See Fig. 7.) In many 


electronic applications, the open-type clip fuse mount- 

j oP ing with solder or screw terminals saves space. For 
Installing Worthington Allspeed Motor Drive - safe access to the fuse from the front of the panel, a | 
your equipment is plainly good business. Write for 


; fuse extractor post can be employed. These posts | 
Bulletin AS-1600-B6. Worthington Corporation, may be obtained in both waterproof and indicating 
Oil City, Pennsylvania. AS.3.1 


types, also as general-purpose finger-operated. 
In many military applications, it is essential that 
the fuse remain in a water-tight and vapor-tight re- 
ceptacle. This is especially true in applications for 
Signal Corps field units, such as power supplies and 
communications equipments. ooo 
For a discussion of the use of circuit breakers for 
this general field of use, see “Circuit Breakers for 
Electronic Circuits” in the January issue, page 90, 
in which four basic types of hydraulic-magnetic 
circuits breakers are described.—Editor 
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PONTACTS 


a 
The electrical products which you manufacture are dependent upon 
it the electrical contacts... the quality of the electrical contacts 
” | which you use. When contacts fail, your product fails. That is why it 
is SO important that you use the very best electrical 
| contacts available . . . of the right material and proper design. You 


get what you are after in Fansteel Electrical Contacts. 


Fansteel has pioneered in the manufacturing of electrical contacts. 





” Since 1914, Fansteel has been engaged in scientific metallurgy, 
ny 
i electrical engineering and a hundred and one other skills which are 
or necessary to produce the world’s finest electrical contacts. Get in touch 
en with Fansteel Engineers for their aid in engineering and producing 
sts 

. | Ask for our booklet, the right electrical contacts for the products you manufacture. 
ng “Fansteel Electrical Contacts 

—Engineering Information” Fansteel Metallurgical Corporation, North Chicago, Illinois, U.S.A. 
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SPRINGS 


METAL STAMPINGS 
Rely on DUDEK & BOCK 


WIRE 
FORMS 


Four-Slide wire 
machinery with 
punch press at- 
tachments handle 
wire diameters 
from .005 to 
.312 inches. 


SS 


SPRINGS 


Facilities range 
from .003 up to 
-148 in round 
wire Up to .105 
in square wire. 





STAMP- 
INGS 


Handles flat stock 
thicknesses from 
005 to .093 and 
widths up to 3 
inches. 


* mS : 
& 
You get 
FORMS, Springs and Stamp- 
ings that are easily assembled 


... that withstand stresses . . . 
perform under the most trying 


precision WIRE 


VALUABLE 


conditions. Rely on our EX- § 
PERT ENGINEERS to pro- 
duce designs that meet your 
exact needs—and save you 


MONEY! oD. 1 VERY 
Fone Dy DELVERY NQF: 
= » PEEP WRITE — WIRE or PHONE 


for Estimates and Delivery Dates 


DUDEK & BOCK iircico. 


2100 West Fulton Street, Chicago 12, Illinois 
pol TT as HAymarket 1-1880 
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Maintenance Considerations in 


Designing Synchro Systems 


(Continued from page 148) 


Where flexible-cable loops were used, attention had 
to be paid to the cable sheath thermoplastic character- 
istic under very high or very low ambient temperature 
conditions to guard against cold-splitting and heat- 
flow effects. Also conductor wax and oil impregnant 
migration-low were problems in hot-climate areas. 
The cable conductors had to be sufficiently stranded 
to withstand the constant twisting and flexing actions 
without developing premature fatigue-crystallization 
failure. This type of trouble was apparently hastened 
by temperature cycling and vibration conditions com- 
mon to most military equipment. The heavy insulation 
spacer blocks used to space the flexible cables, also 
contributed to this trouble by introducing localized 
flex points on both sides of the blocks. Spacer blocks 
made of soft synthetic rubber or plastics, or sliding 
laminated blocks with deeply chamfered holes, would 


help out here. 
Voltage Amplifier Circuits 


Regardless of whether the voltage amplifier be a 


d-c, phase-sensitive a-c, or a conventional type, 


chassis-mounted screw-driver-slot rheostats or pots 
should be provided for balancing up both halves of 
full-wave amplifiers in each stage. Otherwise various 
tube and circuit unbalance variables will result in 
some residual amplifier output even though a “zero” 
static-synchronism control-signal is present. This may 
result in some syne error and jitter and creep. Such 
balancing pots save constant checking and matching 
of tubes in each stage at regular intervals. 

The servo amplifier gain requirements are largely 
determined by servo response speed, accuracy and 
drive-power requirements. Hence, variations in am- 
plifier gain will have an effect upon servo response. 
If the power supply voltages come up, or tube plate 
currents and amplification factors are above normal, 
the servo response may be too “hard,” with too much 
overshoot, chatter and weave. If below normal, the 
reverse will occur and servo response will be too 
“soft” and too sluggish since amplifier gain will be low. 

Similarly, servo response will be affected by ambient 
temperature extremes. Under very cold operational 
conditions, the servo drive’s mechanical linkages and 
earings. may develop considerable shrink-fit and 
Yubricant-thickening viscosity friction effects. This will 
obviously dampen down servo response. The reverse 
will occur in very hot weather. For these reasons, 
some sort of a voltage-amplifier gain adjustment is 
advisable for military servos. This may be obtained 
by means of chassis-mounted, screwdriver-slot pots 
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Rogan Offers a Wide Variety of Stock Molded 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 
for your handy, valuable, free catalog now! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
8027 N. Monticello « Skokie, Illinois (Chicago's Finest Suburb) 
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| which control the input signal or voltage-amplifier 
stage gain, or by a tapped-primary input transformer. 
To some extent, suitable inverse-feedback networks 
may correct this type of trouble. 


Power Amplifier Circuits 


Where servo drives involving heavy motors and 
large thyratron tubes were concerned, peculiar trou- 
bles were sometimes encountered. It appears that the 
effects of strong radiation, magnetic and electric fields, 
actinic light, and barometric pressure variations upon 
large thyratrons firing points might be worthwhile in- 
vestigating in some detail. 

As in voltage-amplifier stages, a balancing pot of 
the chassis-mounted screwdriver-slot type should be 
provided to balance the power amplifier tube plate 
currents, avoiding the need for checking and match- 
ing of these costly tubes. 

If magnetic amplifiers are used, field work would 
be simplified if all the windings are carefully wiring- 
coded so that the relative phasing and polarity of 
both the a-c and d-c windings are established with 
respect to the control signals and power-supply volt- 
ages. This simplifies test work and prevents the fa- 
miliar “two-wrongs-canceling” condition which makes 
for continual maintenance troubles. The nominal d-c 
ohmic resistance of all reactor windings should be 
| stamped upon the unit’s nameplate and indicated on 
the wiring schematic to speed up cold-circuit ohm- 
meter checking. This also applies to all synchros, 
transformers, reactors, rate generators, relays, am- 
plidynes, servo motors, motor-generator sets, etc., in 
general. 

Where a hydraulic or pneumatic power-amplifying 
stage is present, some provision for tightening up on 
gearing and linkage wear backlash at the valve actuat- 
ing mechanisms should be provided to prevent servo 
sync error and jitter and creep. 

If heavy d-c servo motors are being directly driven 
by amplifier power tubes, full-wave circuits may be 
worthwhile since the smoother d-c output allows the 
use of smaller filter chokes and more conventional d-c 
servo motor designs. 


Servo Motor Circuits 


Servo motors of the commutator types should have 
readily removable bell-housing cover plates for rapid 
visual inspection of the brushes and commutator. 
Greasy or pitted commutator bars, or gummy and 
worn brushes may result in weak and erratic servo 
response, or in servo motor “dead spots.” 

A chassis-mounted test switch and a heavy “dummy- 
load” resistor circuit would be useful for shunting out 
the a-c windings of saturable-core reactors to trigger 
off the servo motors. This would simplify servo motor 
testing and help isolate servo operational troubles. 
A gear-shift or clutch mechanism for disengaging the 
servo motors from the follow-up units for free-running 
tests, would also help in quickly isolating operational 
troubles. 
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New Miniature THERMOSWITCH’ control 
with many great uses 





1, WHAT ARE YOU WORKING ON? Is it a project where the 
temperature requirements are rigid but the size of the control 
must be miniature? Designed first for aircraft and airborne 
missiles of the future, this new Fenwal Miniature THERMO- 
SWITCH unit has the answer engineers seek ... adjustable... 
super-sensitive ... stable... all in compact and rugged form. 





3. TWO TYPES .. . SAME ADVANTAGES. (Shown actual size.) 
Contacts of both break with temperature rise. Fenwal 
Miniature THERMOSWITCH controls for electronic devices, 
precision instruments, aircraft, bearing or motor overheat 
alarms. Designed precisely for your miniaturization projects. 


& 
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2. MANY USES, MANY PROBLEMS SOLVED for designers now 
at work on modern or “‘tomorrow”’ projects. You can set this 
new Fenwal Miniature THERMOSWITCH unit anywhere within 
the range of 0°F to 200°F. It can carry a 250 watt load and 
withstand vibrations up to 5 G’s. Many other wanted char- 
acteristics up to now not available in devices of its size. 


tatroducing bi eee 
| MINIatUR, 







| ——AduUSTARL F jes 
—— SENSITIVE! 
‘ ee RUGGED — 


32300 sx, 
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Prwered fer (Poubie sise, 
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4. BULLETIN describes these new “Miniatures” in greater de- 
tail, gives engineering data. Fenwal’s engineering staff is 
always ready to help in special temperature control projects. 
For bulletin MC-114 pictured above write 

Fenwal Incorporated, 14 Pleasant St., Ashland, Mass. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 














FOR POWER 
CONTROL DESIGNS 


Unequaled for accurate con- 
trol of intermittent machine 
| operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
_ ing, shearing and similar ma- 
| chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 


Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 












A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged construction 
with ample friction surface for 
heavy-duty use. Outstanding 
for preventing overloads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for reeling and winding opera- 
tions and many other uses. 





























* HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical. 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request 
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our illustrated prochure = 


WRITE TODAY io information. 














CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 









106 W. FOURTH STREET, ELMIRA, N. Y. 











In Canada + + * UPTON - BRADEEN - JAMES, LTD. 


Where servo motors employ alnico permanent- 
magnet fields, both magnets and mounting trame 
should be plainly stamped with N and S polarity 
designations so that magnets will not be reversed 
during routine field maintenance checks. Off-set bolt- 
holes or locating pins would serve much the same 
purpose. Much the same holds good for rate gener- 
ators and amplidynes. 


Anti-Hunt Rate-Component Circuits 


Chassis-mounted screwdriver-slot pots should be 
provided to allow for some adjustment of the amount 
of anti-hunt rate signals fed back into the servo 
amplifier (velocity and acceleration rate components ), 
with changes in power supply voltages, tubes. char- 
acteristics, ambient temperature shifts and servo load 
conditions for optimum servo performance under all 
operational conditions. Factors causing an increase in 
amplifier gain and a decrease in servo loading and 
damping, also usually make a stronger set of anti-hunt 
voltages necessary in order to prevent hard servo re- 
sponse and excessive over-shoot, weave and chatter. 

Rate generator windings should be wiring circuit- 
coded carefully so as to indicate relative phasing and 
polarity against the rest of the servo system. Reversed 
rate circuits will cause a servo to run away in the 
case of the first-derivative velocity-rate signal and to 
oscillate or chatter violently in the case of the second 
and higher-derivative acceleration-rate signals. Here 
again, servo derives have been dissected for syne 
troubles caused by rate-circuit reversals in the external 
rate and amplidyne generator field circuits. 


Power Supply Circuits 


If a 3-phase or split-phase a-c power supply cir- 
cuits are involved in a servo system, a simple phase- 
rotation indicator of some kind should be provided 
at the power-supply control panels and servo amplifier 
chassis. This could consist of a simple unbalanced-Y 
light circuit, or an induction-motor of the hysteresis 
type. Mixed-up a-c power leads’ phasing caused con- 
siderable confusion and operational troubles in the 
case of phase-shift grid-control thyratron servos. Such 
mix-up completely deranged the thyratron servo cir- 
cuits which no amount of reversing and swapping of 
wiring elsewhere in the system would correct for. 
Power thyratrons function as grid-controlled rectifiers, 
and the firing and extinction points of these tubes are 
fairly critical as to control-signal phasing and voltage. 

All d-c and a-c power supply leads in a servo system 
should be circuit coded in such fashion as to indicate 
relative phasing and polarity against the rest of the 
servo system's circuits, for reasons already discussed. 
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How engineered glass 
made night driving safer 


The sealed beam headlight is taken 
for granted today. But it is a good 
example of how glass solved sev- 
eral tough engineering problems. 
Original headlight units con- 
sisted of small bulbs which screwed 
into metal reflectors behind re- 
1 movable lenses. Accurate place- 
ment of the light source in respect 
f to the lens and reflector was im- 
possible. Light beams strayed— 
causing glare. Also reflectors cor- 
roded fast, losing as high as 35% 
efficiency in three months. 
Lighting engineers posed these 


problems to Corning engineers— 
how to maintain the light source 
at a fixed point, insure an accurate 
parabolic reflector and make the 
unit airtight. Engineered glass by 
Corning solved all problems. 
Glass could be molded to the 
great accuracy necessary for both 
reflector and lens. It also formed 
an ideal reflecting surface. A glass 
to metal seal would firmly anchor 
the incandescent filament directly 
to the reflector insuring a fixed 
focus. Sealing the lens and reflector 
together formed a hermetic seal 


GLASS TO GLASS SEAL 
GLASS TO METAL SEAL 


ALUMINIZED 
REFLECTING 
OPTICAL CONTOUR 


PRISMATIC 
REFRACTING PATTERN 


making corrosion impossible. The 
unit became a self-contained pre- 
cise optical system. Result—more 
accurate, longer lasting, safer head- 
lights. 

The technical skill applied to 
this problem is on call for you. If 
you are planning a new product or 
want to improve an old one, why 
not call Corning before you reach 
the blueprint stage. The literature 
listed below will give you helpful 
engineering information. Any or 
all of it is available on request. 
Mail the coupon today. 

















CORNING, NEW YORK 
Coming meant research ie Glatt 
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CORNING GLASS WORKS 


CORNING GLASS WORKS, Dept. EM-4, Corning, N.Y. 
Please send me the literature checked: 

(J 1Z-1 “Glass, Its Increasing Importance in Product Design” 
(_] B-83 “Properties of Selected Commercial Glasses” 

[_] B-84 “Design and Manufacture of Commercial Glassware” 


Name NO ea nee 
Company a 
Address emis oe 
City Zone is OES sessed aie 


























































Out where mud roads are rutted knee deep, where men live in 
shell craters and where there are no handy service shops to repair 
and adjust electronic equipment, you'll find Acme Electric trans- 
formers performing their jobs on a variety of Military Equipment. 
Acme Electric transformers, built to MIL-T-27 specifications, have all 
the inherent features of precision craftsmanship with tests and 
inspections at each stage of production plus individual performance 
testing for each completed unit. If this is the kind of production 
you need, get in touch with Acme Electric. 


















OIL BURNER 
IGNITION 
TRANSFORMERS 


The Acme Electric Oil 
Burner Ignition trans- 
former is designed to 
provide dependable 
safe performance. 
10,000 volts, 23 mili- 
ampere secondary. 


REFRIGERATOR 
TRANSFORMERS 


These transformers were 
designed to be used in con- 
junction with standard single 
phase, 60 cycle motors and 
equipment to be installed 
where only a 50 cycle electrical 
supply is available. For further 
details write for bulletin. 


ACME ELECTRIC CORPORATION 
354 WATER ST. CUBA, N.Y. 


IN CANADA: ACME ELECTRIC CORPORATION, LTD. 
50 North Line Rd. ® Toronto, Ont., Canada 
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Three-flavor Automatic 





Drink Dispenser 


(Continued from page 129) 





relay coil energized until the water level falls below 
the lower electrode. Thus the water supply is main- 
tained by a fixed cycle adjusted to the cooling rate of 
the compressor. 

Several other factors contributed to increased effec- 
tiveness of the hermetic tank design, permitting the 
use of a smaller tank while doubling the capacity. For 
example, syrup is cooled by passing through coils 
brazed to the outside of the tank near the top, and 
brought by short passages to the solenoid valves 
mounted right over the dispenser. A minimum amount 
of syrup and water thus is stored outside the insula- 
tion of the hermetic tank. 


Drop Tests Guide Structural Design 

Adequate structural strength posed a number of de- 
tail problems. The cabinet had to be designed for easy 
movement on casters, which required a rigid frame. 
Increased size and weight of the cup magazine, 
which had to swing out of the cabinet for filling re- 
quired redesign and stiffening of the front side frame. 
The requirement for safe transportation while loaded 
called for greater strength and rigidity; the filled her- 
metic tank, cylinder of gas and filled syrup tanks all 
introduce concentrated loads. 

To check the design for adequate structural strength 
a series of drop tests were used. First, the machine 
resting on a concrete floor was tipped forward and 
allowed to fall on the door. After setting it back up 
on its casters the machine had to operate; weak points 
disclosed by this test were strengthened until the 
design would take it. 

To simulate loads encountered in rough handling in 
shipment, the machine was dropped vertically off a 
wood platform 4 ft high to a concrete floor. Again, 
braces and gussets were added, gage of metal and 
type of weld or method of holding changed until the 
machine would withstand this rigorous test. Then, 
models were crated and shipped by motor freight to 
distant points to test methods of crating designed to 
protect the machine from carrier damage. 

A related problem was protection from _pilferage. 
Major steps were to design the cabinet to resist any 
attempt to open it by a heavy screw driver or light 
crowbar. The rear panel, which must be easily re- 
movable for servicing, sets flush with the rear frame 
and is well secured at all corners. The front door also 
fits flush against the frame and is secured by a full- 
length hinge on the right and by latches at four 
points on the left. These latches are engaged by a 
cam controlled by a tumbler lock and hold the door 
panel at top, sides and bottom. To further discourage 
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For High Conductive Electrical Spring Parts at Low Cost 


Here’s a new General Plate Composite Metal — CON- 
FLEX copper clad on hardenable medium carbon steel — 
that can solve many of your electrical spring problems. 


Comparable to beryllium copper in many respects, its 
primary advantage is lower cost. In addition, CONFLEX 
copper-clad hardenable steel has greater stiffness than 
hardenable copper alloys. 


General Plate single or double copper-clad hardenable 
steel offers high electrical and thermal conductivity. 
Thickness ratios can be produced to give higher electri- 
cal conductivity than hardenable copper alloys when the 
same overall thickness of materials are compared. 


CONFLEX copper-clad hardenable steel can be used 
advantageously for such applications as fuse clips, flat 
springs and electrical connectors. In other applications, 
such as pen and pencil clips, the layer of copper provides 
an excellent surface for an electro-plated finish. 
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General Plate products include... precious metals 
clad to base metals, base metals clad to base metals, 
silver solders, composite contacts, buttons and rivets, 
Truflex® thermostat metals, Alcuplate®, platinum fab- 
rication and refining, #720 manganese age-hardenable 
alloy. Write for complete information and Catalog 
PR700 today. 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


44 FOREST STREET, ATTLEBORO, MASSACHUSETTS 








ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 lbs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 







A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 

























All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


GRIPMASTER INSULATED TYPE 
ee 7 
ie For all types of cord equipped elec- 
trical equipment. Porticularly suited 
to volume production. May be ap- 
plied by means of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring oround cable. Available in 7 
different sizes. 





WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 


EXCLUSIVE MANUFACTURERS OF GRIPMASTER STRAIN RELIEF 
118 AMSTERDAM AVENUE a ee wae NEW JERSEY 
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forced entry, the coin box mounted on the inside of 
the door is separately locked and constructed to pro- 
vide no easy entrance for a screwdriver. While the 
600-cup machine had made a goed record in protec- 
tion against pilferage, a number of opportunities for 
still better protection were uncovered in developing 
the new model. 


Simplifying the Control System 


What was perhaps the most difficult problem was 
the simplification of the control system with no sacri- 
fice in performance or reliability. This, too, was ac- 
complished in many small steps and with much test- 
ing. The objective was to deliver a completed drink— 
instantly made, properly mixed and of desired volume 
—in 5 sec after inserting a coin in a slot. 

The control system finally developed incorporated 
several improvements over the system previously used, 
with two less relays, less wiring and fewer connec- 
tions. The control system is so designed that the ma- 
chine will reject coins if: 


1. Power to machine is interrupted. 


2. Another coin is inserted while a delivery cycle 
is in progress. 

3. Supply of cups is exhausted. 

4. Water pressure falls below a set value. 

5. Delivery cycle is not completed tor any reason. 


6. If circuit initiated by coin is still closed at end 
of cycle (anti-jackpot circuit). 
7. Service switch on control box is open. 


For all of these possibilities, the power to the dis- 
pensing circuit is interrupted and a “sold out” indi- 
cator is lighted, but the refrigerator stays on the line 
under control of the thermostat. 

Power supply to the unit comes in through a 10-ft 
3-conductor cord designed to store unused length 
within the cabinet. Both sides of the line go to 15-amp 
current-limiting fuses, and from there directly to the 
compressor (through the thermostat ) and to the water 
pump motor through a pressure switch. Both motors 
are %4-hp capacitor start, and each has its own built-in 
overheat protection. 

A line from the fuse block also runs to the control 
circuit through a 5-amp fuse accessible through the 
door of the control box. Basic circuit used to provide 
the seven safety features listed above is initiated by 
de-energizing the coin ejector which releases a block- 
ing finger rejecting the coin back to the customer 
The coin thus never reaches the coin switch in the 
channel leading to the coin box. 

Operation of the cam switch closes the master relay 
which seals in and closes circuits to the pushbutton 
selector switches. When the selection is made and 
the pushbutton closed, the desired syrup relay is ener- 
gized and operates what is called the “pushbutton 
relay.” This relay seals in, holds in the syrup relay 
and energizes the delivery motor in the cup mecha- 
nism. 
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First movement of the delivery motor releases a 
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Outstanding new developments in heat control switches add real excite- 
ment and sales appeal to electric ranges for the first time in years! 





























a EF fp; 
FULL HEAT@=>> IN 30 SECONDS! (>) 
wre : 


The Proctor Model #500 switch brings standard heating elements 
to full heat within 30 seconds! It provides customers with an infinite 
range of settings, produces inputs from approx. 8% to 100%. It 
gives them uniformly distributed heat over the entire element— 
no hot spots or cold spots. No more fussing with settings. Switch is 
equipped with pilot light circuit. 


INFINITE NUMBER OF SETTINGS! ee 






You can offer customers uniformly distributed heat, faster re- 
sponse, and an endless number of settings, when your ranges 
include the Model #510 (for 1250w elements) and the Model #520 
(for 2100w elements) switches! Inputs from approx. 8% to 100% 
can be selected, and the entire coil is heated. These switches save 
you wiring costs, let you use single instead of double coils, and 
take less time to install. Pilot light circuit is standard. 


PROCTOR 


PROCTOR ELECTRIC COMPANY 
3rd St. and Hunting Park Ave., Phila. 40, Pa. 
TELEPHONE: GLadstone 5-8500 
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ELECTRONIC SHIELDING 





The recently developed and improved LINDGREN DOUBLE SHIELD- 
ED SCREEN ROOMS—designed, engineered and constructed to incor- 
porate True Insulated double shielding — FOR MAXIMUM shielding 
eficiency and the highest possible attenuation. (An insulated double 
shielded type screen room has a higher attenuation than a cell type). 
TWO close mesh copper screens are each physically separated and elec- 
trically insulated from each other. Each screen is independently grounded. 
No soldered connections. A true laboratory screen room made in sections 
—easily assembled. Can be supplied in Special Sizes. Built to be a 
permanent investment. 


QUICK FACTS by return mail, with construction diagrams and engi- 
neering test reports. Write us today. 


ERIK A. LINDGREN & ASSOCIATES 


Established 1939 
4515-17 N. Ravenswood Avenue 
Chicago 40, Illinois 
Phone Sunnyside 4-0710 


Sales Engineering Representatives Throughout the United States. 


Single and Double Pole “Toggle” Handle Type 


AIRCRAFT SWITCHES 


ations Use 


NG, 


For Electronic and Communic 


Made to JAN specs for DC, or AC circuits up to 1600 
cycles. Available with screw terminals and with soldering 
lugs. Switching characteristics provide for changes in 
electric circuits by use of SPST, SPDT, DPST and 
DPDT. Has bakelite housing and only one mounting hole. 


: erate 
po eided bakelite in vat- 
’ ied styles & sizes yr 

26 terminals. Send for 


KULKA ELECTRIC MFG. CO, Inc. 


MOUNT VERNON, N. Y. 
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cup; continued motor operation brings the next cup 
down to release position and drives a cycle timing 
shaft with three cams. Functions performed by these 
three cams are: 


1. After 42 sec, cam energizes (a) water solenoid. 
and (b) syrup solenoid through the syrup relay, 
starting delivery of drink. 


lo 


At end of 5 sec, main circuit to master relay is 
opened and all relays are de-energized. (Syrup 
relay is shut off about 44, sec ahead of water 
solenoid. ) 

3. Just at end of cycle, a testing circuit is closed to 
the coin switch; if coin switch is closed (and in 
position therefore to initiate another cycle) a 
manual reset relay is energized which takes all 
power off the control circuit, and thereafter re- 
jects all coins until the reset relay on the control 
box inside the machine is manually set. 


There were, of course, many other design prob- 
lems faced in obtaining the performance wanted in 
this new machine. Cleanliness and sanitation were im- 
portant and affected many of the design decisions. 
Corrosion in the presence of carbonated water and 
syrup poses a number of materials problems. Dis- 
charge tubing from the syrup tanks is transparent 
plastics which has the desired flexibility and corrosion 
resistance and is also an aid in trouble-shooting. The 
water pump uses a self-lubricating material for rotat- 
ing parts to avoid early failure if it operates without 
water present. 


Better Carbonation Attained 

One of the more important design objectives—to 
increase the gas content of the carbonated water—was 
accomplished with a comfortable margin to spare. The 
standard of 3.5 volumes of gas used in bottling was 
exceeded and passed; under normal conditions the 
machine can be adjusted to deliver as high as 3.9 
volumes, more than is usually acceptable for taste. 
But under unfavorable conditions, this reserve capac- 
ity aids in producing a drink fully up to standard. 
This is accomplished in part by more effective mixing 
of incoming gas and water in the carbonator chamber 
sealed in the hermetic water tank; but the largest 
contributing factor was a new type of dispensing head 
which provides a fast fill without high velocity. 
Quieter delivery thus leaves more gas in the water. 

Appearance design factors were handled largely by 
sales and management working directly with the de- 
sign consultants, Mangan and Ecklund of Chicago. 
Location of discharge chamber and coin slots were 
kept the same as for the earlier model. The flavor- 
selecting pushbuttons were retained in about the same 
position, but the decorative treatment and shape of 
mirror were changed to increase eye appeal. The 
same general proportions and color scheme, maroon 
and gray, were retained to establish a family resem- 
blance for the two models. 
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physical properties like these: 


Electrical Properties: 


Dielectric strength (0.1 in. gap)... i. ccc cccevccvcces 35-40 kv 
ahee Sete NN MAMOIRE 5 5.50/05 0 00:0 6s 6 ae onres ow ans 0.0001 
RON RMENINNE soon, iand.c cen kos Se Hee EnieRReawAeNa~eR’s 2.7 
Volume resistivity (at 500 volts D.C.)............. 10'5 ohms/cm? 


*Relatively constant over a wide range of frequencies and temperature 


Physical Properties: 


Available in viscosities from 40-1000 centistokes 


I 5 55166 55 DY wie 65450 4 bala usa water-white, clear 
Ns hncig a aid oo eS 61k GO ae CESS OE ORS POS as low as —85 F 
IE apis 0 fas 6) 8-u Satara eM Adie GN lela ale Reel eee extremely low 
ND, 05:5 «5.4 pea bce Hee nivale bios « wae eee ara 580-600 F 
NE aig oxo cb give a aide sos kees resists oxidation up to 300 F 
OO Ae eer eee eT re eT er ere excellent 


You've seen how G-E silicone fluids helped this capacitor 
manufacturer. Find out how they can help you by sending 
the coupon today! 


G-E silicones fit in your future 


GENERAL@@ELECTRIC 
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INERT G-E SILICONE FLUID (LEFT) WON’T ATTACK POLYETHYLENE, WHEREAS MINERAL OIL (RIGHT) EATS THROUGH, SO... 


To keep your farads up “Specify GE SILICONE FLUID 


Pulse-type capacitors for testing and aging hydrogen-thyratron and magnetron 
tubes are now made by Tobe Deutschmann Corporation using General Electric 
silicone fluid SF-96 as the liquid dielectric. Why? Because this inert fluid does not 
attack the polyethylene solid dielectric or undergo copper-induced oxidation as 
do mineral oils. Besides chemical inertness, SF-96 has excellent electrical and 






General Electric Company 
Section 352-2 
Waterford, New York 


CO Please send me a free copy of G-E Silicones for 
Industry. 

( Please send me product data on SF-96 silicone fluid. 

I am interested in silicone rubber or resin for: 

0 Sleeving ( Wire and cable 

(1 Rubber-coated glass cloth and tape 

0 Resin-coated glass cloth and tape 

0) Silicone-bonded mica products 

ee ee Lt eee 

Firm 

Street 

a ee 


(In Canada, mail to Canadian General Electric Company, Ltd., Toronto) 
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WMS 


With Less Manpower 


Motorized 
HOPPER 
VT 


PICKS "EM UP & 
WO eee 
IN EXACTLY THE 
RIGHT POSITION 





This Precision 
SELECTIVE 


FEEDING DEVICE 
To Your Individual Needs 


Send us your feeding problem... Tell 
us where you want it... How fast you 
want it...and in what position you 
want it... AND WE WILL PUT IT THERE 
FOR YOU. 


See how these hoppers are adaptable 
to all types of production machines. 


WRITE FOR OUR MOST RECENT CATALOG 


Se ea ti al a 


2817 W. 





FORT ST. DETROIT 16, MICH. 
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Cooling Systems for 


Airborne Equipment 


(Continued from page 151) 





heat exchanger, with the alcohol also circulated to 
the equipment. OO 


References 


“Bibliography on Cooling Methods,” page 286, 
January 1953. ELecTRiCAL MANUFACTURING. An- 
notated references to eight previous articles on the 
subject. 





REPRINT AVAILABLE: This article is now 
available in complete form as a 4-page re- 
print. Single Copies may be secured without 
charge, while the supply lasts, through the 
Reader Inquiry Facility on page 233 by cir- 
cling item No. 138 on one of the post-paid 
return cards. Or single copies will be supplied 

free on letterhead request addressed to John | 
A. Campbell, Director of Reader Service, The 
Gage Publishing Company, 1250 Sixth Ave- 

nue, New York 20. 

Additional copies may be purchased in 

quantities of five or more, on orders accom- 
panied by remittance, at the following prices 
depending on quantity; 5 to 9, 30 cents each: 
10 to 24, 25 cents each; 25 or more, 20 cents 
each. Quotations on larger quantities wil be 
supplied on request. All orders must be ac- 
companied by remittance, including 3 per cent 
sales tax for New York City deliveries. 





Recent Changes in the 
Patent Law 


Albert Woodruff Gray, Jackson Heights, N. Y. 


ENACTMENT of the Federal Patent Law that became 
effective on July 19, 1952, adopted four significant 
changes from the former statute in addition to a 
clarification of the features of inventions required 
for patentability, a modification of the provisions 
governing the application, the removal of the former 
harsh restrictions on applications of joint inventors, 
specific provisions relating to contributory infringe- 
ment, and a statutory definition of “first inventor.” 

The report of the Congressional Judiciary Commit- 
tee on the bill subsequently enacted as the present 
statute said in relation to sections 102 and 103, defin- 
ing the features necessary for patentability: 

“Section 103 (of the present law) for the first time 
in our statute provides a condition which exists in the 
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ASK ESCO ... about continously VARIABLE 
FREQUENCY GENERATORS (5 to 500 cycle) 


(to 20 KW) 
High Frequency (to 12000 cy) 
400 Cycle 
Frequency Changers 
Phase Convertors 
Low Voltage DC 
High Voltage DC (2500 V) 
DC to DC; AC to AC 
AC to DC; DC to AC 
\ High to Low Frequency 

Low to High Frequency 
Telephone Ringing 
Moving Picture 


GENERATORS 


(to 20 KW) 
ALTERNATING CURRENT 
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Single Phase 
Polyphase 
Standard Frequency = 
High Frequency 
Inductor Alternators 
Permanent Magnet 


DIRECT CURRENT 
Low Voltage 
Plating 
. High Voltage 


built to specification 
SITE by ESCO 


Phase Convertors 





Frequency Convertors 


} DYNAMOTORS 








DC to AC ; ; 7 7 , 
! ' oc is oc Any trequency from 114 to 500 cycles is yours from this 7-unit con- 
tinuously variable, single-phase, motor generator set. Narrower ranges 
ee See. of frequencies are available by continuously varying mechanical ratios 
| (to 30 H.P.) between a motor and generator. Whether you prefer electrical or 
ALTERNATING CURRENT mechanical control of frequency variation, ask ESCO. ESCO builds 
\ Squirrel Cage Induction them both to order. 
Wound Rotor Induction das 3 
| Synchronous | 
Single Phase , ° 
hike If a variable frequency generator will solve your 
Standard Frequencies problem ... if you need a designed-to-order motor, 
High Frequencies generator, convertor, or other rotating electrical com- 
DIRECT CURRENT mid eit | ponent . . . WRITE TODAY FOR THE NEW 
Series rotating elecirical equipment 
ses cous | COA? CATALOG 53-PD. 
Compound — . 6 . 
a ‘ scifics 
sek Vokes. Or better yet, send us your particular specifications 
Standard Volt : . 
‘tae alee Please send Catalog 53-PD, Esco Specially 
Designed Rotating Electrical Equipment. 
SPECIAL APPLICATIONS ’ 
Torque Motors ' 


Brake Motors 
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The Most Famous Name in 
Glass-to-Steel Hermetic Terminals 


presents STAND-OFFS 
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STRAIGHT 
WIRE 
ELECTRODE TURRET 
HEAD 
ELECTRODE 
















No. 4 Series 
Ya" Mounting Hole 





No. 5 Series 
Ye” Mounting Hole 


No. 7 Series 
1564” Mounting Hole 


Hie” Flange Diameter 
1. 
16 


Send for FREE Samples 
and Fusite Catalog of 
aes Terminals—Dept. D-2 


FFUSITEccarcaanon 


6000 FERNVIEW AVENUE 
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law and has existed for more than 100 years, but only 
by reason of decisions of the court. 

“The invention which has been made and which jg 
new in the sense that the same thing has not beep 
made before, may still not be patentable if the differ. 
ence between the new thing and what was known 
before is not considered sufficiently great to warrant 
the patent. This has been expressed in a large variety 
of ways in decisions of the courts and in writings, 

“Section 103 states this requirement in the title 
(‘Conditions for patentability; non-obvious subject 
matter.’) It refers to the difference between the sub- 
ject matter sought to be patented and the prior art. 
meaning what was known before as described in sec- 
tion 102. If this difference is such that the subject 
matter as a whole would have been obvious at the 
time to a person skilled in the art, then the subject 
matter cannot be patented. 

“That provision paraphrases language which has 
often been used in the decisions of the courts, and 
the section is added to the statute for uniformity and 
definiteness. This section should have a stabilizing 
effect and minimize the great departures which have 
appeared in some cases.” 


Assignments of Patents 


In relation to patent applications, the new law pro- 
vides: “Whenever an inventor refuses to execute an 
application for a patent or cannot be found or reached, 
a person to whom the inventor has assigned or agreed 
in writing to assign the invention may make applica- 
tion for patent on behalf of and as agent for the 
inventor...” 

The corresponding section of the former statute 
read: “Only the actual inventor may apply for a patent 
and the application papers must be signed and the 
necessary oath executed by the inventor unless the 
inventor is dead or insane.” 

This section of the present law, adopted to avoid a 
dilemma of this character, would have overcome a 
situation that occurred some years ago in Illinois when 
an inventor, after assigning his invention, refused to 
execute the patent application, on behalf of the 
assignee. 

“If it were possible to entertain a doubt as to the 
policy of the law in this regard,” asserted the Federal 
Court at that time of incidents of this character aris- 
ing under the former statute, “it would only be neces- 
sary to refer to the language of the statute where it 
is expressly provided that ‘in all cases’ of assignment 
pending patent, application shall be made by the 
inventor.” 


Question of Joint Inventors 


The comment in the report of the Judiciary Com- 
mittee on this feature of the present statute in rela- 
tion to patent applications by joint inventors, sections 
116 and 118, and of the corresponding sections in the 
former statute, is: 

“The existing statue (the former Patent Act now 
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YOU CANT GARRETT 


\, 


FULL BEARING 
SURFACE FOR 
GREATER 
|» HOLDING POWER 


CONTROLLED 
TENSION 
FOR TIGHTER 
ASSEMBLIES 


PRECISION 
HEAT TREATED 
FOR 
LONG LIFE 





LOCKWASHERS 


Get greater holding power in each assembly with the exclusive 
Controlled Tension built into every Garrett Spring Lockwasher. 
Assures greater spring tension of correct pressure on every bolt 
and nut... longer life to every assembly. 

Garrett makes a complete line of spring lockwashers of high carbon 
steel, bronze, aluminum, stainless-steel or monel metal... plated 
to your requirements. Garrett also manufactures washers to all 
Armed Forces Specifications...such as AN935, BECX1, BECX2, 
BECXS3 and others. All are ready for... 


IMMEDIATE DELIVERY FROM STOCK 


GEORGE K. GARRETT COMPANY, INC. ~~~ PHILA. 34, PA. 
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Neweplie DECAL 


What the eye does NOT see is the miracle of graphic 
arts engineering that is a part of every Meyercord 
Decal Nameplate. As the illustration-diagram indicates, 
the Meyercord Decal starts with a specially engineered 
adhesive and stacks color upon color, topping it all 
with a tough protective coating. 

The Meyercord Decal Nameplate you apply to your 
product is the result of vast experience and never- 
ending engineering improvement. Just ‘“‘any” decal 
won't do the job. Today’s multiplicity of commercial 
surfaces and finishes demand exhaustive pre-testing to 
make very sure your Meyercord Decal Nameplate lasts 
the full life of the product. 

Meyercord Decals cut production costs when used 
as nameplates, trademarks, instruc- » 
tions, markers, wiring diagrams, Specify Meyercord 
safety warnings and other important Decals to 
applications. Write for full informa- “Rg 
tion about our complete technical and Pry Ha at 
designing services. alt | 





Write for the big Meyercord “‘Mark-It”’ = 
Decal Nameplate Manual. . . FREE SS instruct 
Shows hundreds of uses for durable, 

washable decal nameplates. The ‘Mark 
It’ manual is FREE... request it on your 
business letterhead, please. 


THE MEYERCORD CO. DEPT. D-319 
OE 5323 WEST LAKE STREET 
LO Ta LT ey CHICAGO 44, ILLINOIS 
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‘SELENIUM RECTIFIERS 


Made by a new vacuum process that in- 
sures a smooth, uniform selenium film, free 
from flaws and impurities, and permits the 
production of larger cells than have been 
practical heretofore. 





Of proven dependability to withstand con- 
tinuous heavy-duty service, they are avail- 
able in one inch square to 12” by 16” cells, 
in stacks or for customer assembly. 


Write for Free Catalog Folder 


SYNTRON CO. 


490 Lexington Ave. Homer City, Pa 
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superseded by this present statute) is very strict in 
requiring that only an inventor may apply for a patent, 
These two sections provide for certain types of situ- 


ations where it may be impossible for the inventor 
himself to apply or where, in the case of a joint in- 
| vention, one of the joint applicants has been inad- 
| vertently erroneously included or a joint inventor 
inadvertently excluded.” 

The former statute required that, “The applicant 
shall make oath that he does verily believe himself to 
be the original or first inventor or discoverer of the 


art, machine, manufacture, composition or improve- 
ment... for which he solicits the patent; that he does 
not know and does not believe that the same was 
ever before known or used . . .” 

An honest mistake, the omission from the applica- 
tion of one of two or more inventors, or the erroneous- 
ly naming of one as an inventor who was not, under 
the old law was fatal to the validity of any patent 
that might be granted on such an application. 

The section substituted in the new statute is: “When 
an invention is made by two or more persons jointly, 
they shall apply for patent jointly and each sign the 
application and make the required oath except as 
otherwise provided in this title.* Whenever a person 
is joined in an application for patent as joint inventor 
through error or a joint inventor is not included in an 
application through error and such error arose without 
any deceptive intention on his part, the Commissioner 
may permit the application to be amended accord- 
ingly under such circumstances as he prescribes.” 


Contributory Infringement 


In relation to contributory infringement the Com- 
mittee Report summarizes the purpose of the sections 
in this regard that are now a part of the statute. 

“The doctrine of contributory infringement has been 
a part of our law for 80 years. It has been applied to 
enjoin those who sought to cause infringement by 
supplying someone else with the means and directions 
for infringing a patent. One who makes a special de- 
vice constituting the heart of a patented machine and 
supplies it to others with the directions (specific or 
implied ) to complete the machine, is obviously appro- 
priating the benefit of the patented invention.” 

The section of the statute concerning this offense 
reads: “Whoever sells a component of a machine, 
manufacture, combination or composition, or a mate- 
rial or apparatus for use in practicing a patented 


knowing the same to be especially made or especially 
adapted for use in an infringement of such a patent 







liable as a contributory infringer.” 







































| 
| 
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process, constituting a material part of the invention, | 


. : . 
and not a staple article or commodity of commerce 
suitable for substantial non-infringement use, shall be | 









“First Inventor” Clarified 


ELECTRICAL MANUFACTURING 


This new statute further adopts as one of its pro 
visions the definition of “first inventor” made by the 
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Precision snap switches are used as limit controls 
in small machine tools and as basic contact mech- 
anisms in industrial instruments. In timing relays 

Som. | on resistance welding machines, for example, they 

Saal control the duration of current flow and electrode 

| motion. Two key parts affecting the switch’s per- 

formance are the operating button and stem. They 
been | require accurate dimensions that must stand up 
ed to under severe wear. 

= | For their switches, the Square D Company 

specified that the button and stem be molded in 

| de- one piece from Du Pont nylon plastic. Tough, 

de | iieneseiniliaili ae pe Pont nylon eee —_ 
Gries Reproducer Corp,, New York, N.Y. mere tani ees ~~ oe — awe 

ppro- | to close tolerances for finer dimension control and 

for improved operation. The superior insulating prop- 

fense Square D Company, Milwaukee, Wisc. erties of nylon increase electrical clearances . . . 

hine, | permit extended Underwriters’ Laboratories list- 

mate- ing. According to Square D Company: “The nylon 
ented part gives more accurate trip characteristics, longer 
ines service life and increased electrical clearance.” 

a. tl Nylon’s light weight and strength in thin sections 

cially mean mass production by rapid injection molding 

— ane aca aad ei bach at low cost per unit. This nylon part costs 60% less 

_.. THROUGH CHEMISTRY than the former two-piece assembly. 
all be | i This is another example of where Du Pont nylon 
)lastic serves industry as a superior engineerin 
eel paula dE: aaa Perhaps it pat be of i to ae For 
DEPARTMENT full information on nylon and other Du Pont 
$ pro- plastics, write: E. I. du Pont de Nemours & Co., 

yy the PLASTICS a eat h@ a. (Inc.), Polychemicals Department, Room 204, 
Du Pont Bidg., Wilmington 98, Delaware. 
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UR Wire Stripping Problems 
\ 


There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors ... 
rectangular, round or flat . . . solid or stranded wires. 


Sold Through America’s Leading Distributors 


ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in- 
cluding marker thread —no cut 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 








TWO MOTOR 
BRUSH TYPE STRIPPER 


Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of light insulation from 
round, flat, or rectangular wires— 
solid or stranded. Removes coating 
from ‘‘Formex"’ or ‘‘Formvar"’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 





wi 


BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities ore 
limited. 


LEVER TYPE CABLE AND WIRE STRIPPER 


Strips all kinds of single and 
porallel conductors and cable 
up to 4” dia. Recommended 
for type S, SJ and Power 
Cobles. A production stripper, 





SUBMIT 
SAMPLES 


From the most 
complete line of 
strippers IDEAL 
engineers will be 
pleased to recom- 
mend the type 
that best meets 
your needs. 
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ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single conductors, 
solid or stranded wire up to ¥g" outside dia. 
Especially recommended for Type R, RF, CF, AF, 
radio hook-up, lead-in wire, etc. 


MAIL FOR RECOMMENDATION 
eee tae ee ee 


| 
| 
| 
1 
' 
4 


IDEAL INDUSTRIES, Inc. Q@DEAD 
1008 Park Avenue QDEAL) 
Sycamore, Illinois 

Please recommend the proper stripper for these 
wires (enclose samples) 

For intermittent stripping. (] 

For continuous production stripping. () 

Also send cotclog data 

eel ec aeeni oiiknlnagieniias 
COMPANY ‘ mon 
ADDRESS ee 


I i ciasserscsecnseeeniontnnnici STATE 
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Supreme Court but not contained in the former 
statute. 

In patent litigation under the old statute confusion 
arose in determining whether a discovery described 
but not claimed as an invention in the patent applica- 
tion, could be later claimed by the applicant as his 
invention or whether he was restricted to such dis- 
coveries as were set out in the claims of the appli- 
cation. 

In a famous suit involving the oxy-acetylene weld- 
ing and cutting patents the lower Federal Courts: held 
that the inventor of this process was only entitled to 
such discoveries under the patent law as had been set 
out in the claims of his application, thus restricting 


his right in this instance to a patent on the tool but 


not on the process itself that had been inadvertently 
omitted from the claims in the application. ; 

Reversing these decisions the Supreme Court held 
on the opinion of Justice Holmes: “The fundamental 
rule, we repeat, is that the patentee must be the first 
inventor.” 

As a consequence of that decision the present patent 
statute contains the following provision: “A person 
shall be entitled to a patent unless . . . the invention 
was described in a patent granted on an application 


_for a patent by another filed in the United States 


before the invention thereof by the applicant for the 
patent.” UO6 


References 

Congressional & Administrative News, August 20, 
1952, page 4355 

30 U.S.C.A. 101, 102, 116. 118, 271(c) 

Cochrane v. Deener, 94 U.S. 780 

Wende v. Horine, 191 Fed. 620 

Davis-Bournonville Co. v. Milburn, 297 Fed. 846, 
270 U.S. 390 


Reprint Packages 


RELATED FEATURE ARTICLES previously offered 
as separate reprints are now available in com- 
bined reprints on the following subjects. 


New Phenolic Materials, 28 pages .... $0.75 
Adjustable-Speed Drives, 24 pages ... $1.00 
Applying Magnetic Amplifiers, 40 pages $1.50 
Motor Overload Protection, 52 pages .. $1.50 
Designing Servo Systems, 56 pages .... $2.00 
Engineer Testing in Design, 76 pages .. $2.50 
Plastics and Dielectrics, 92 pages .... $3.00 


Single copies are available at the prices shown 
on orders accompanied by remittance; for 
quantity prices see list on page 354. A detailed 
review of the contents of each combined re- 
print is given on page 246. 
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KUX PRESSES 


THE MACHINES 
UNIVERSALLY USED 


MODEL 82 


Combined mechanical 
hydraulic operation 

Pressure 150 tons 

Parts up to 6” diameter 

Die fill 6” 
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KUX MACHINE COMPANY 


6725 N. RIDGE 





OWDER METALLURGY is the process being chosen for the manufacture 
Por many products because of the cost savings produced from this 
automatic, high speed production method. Parts such as porous, 
self-lubricating bearings, carbon brushes, and insulators, Alnico magnets, 
carbide tool bits, magnetic radio cores, contact buttons, gears, cams 

and literally thousands of other items are accurately and automatically 
made with unbelievable cost savings on Kux Presses. 


UILDERS of the most complete line of machines available for this 
B industry, Kux Presses have been selected by all the leading 
manufacturers for the superiority in design and construction built into 
every model. A penny post card will bring you detailed information 
and an illustrated catalogue. 


MODEL 64 


Multiple Motion 
mechanical operation 

Pressure 35 tons 

Parts up to 3. diameter 

Die fill 24% 





a CHICAGO 26, ILLINOIS 
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INDIVIDUAL 


INSPECTIONS... 


Every Motor 
must meet 
rigid test for 
instant _ start- 
ing with full 
power Ca- 
pacity 


AND GRUELING 


LABORATORY TESTS 
INSURE THE 


ACCURACY and DEPENDABILITY of 


SYNCHRON 


There's no guess-work in the 
manufacture of SYNCHRON 
timing motors and timing 
machines. 51 separate in- 
spections and tests determine 
the final fitness of each 
motor before it leaves the 
factory. These tests, plus ad- 
vanced engineering and care- 
fully selected materials, as- 
sure SYNCHRON 
and dependability. 


accuracy 


timing 
machines 


— engineered for easy 
adaptability, powered 
by tested SYNCHRON 
motors-complete, ready 
to install in any timing 
device. 


Mail coupon or 


© timing 


motors 


Pulls up 
to 8 oz. 
direct load 


at 1 R.P.M. 


Operates effi- 
ciently at —40° 
to +140°F. 
Available with 
gear trains for 
any Speed. 


engineering data 


HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. 


Send catalog and engineering data 
Name 
Firm 


Address 


to: 


Saturable Reactors for 
Circuit Stability 


Replace wasteful ballast resistors in selenium. 
rectifier high voltage power supply for controlling 
flashover across precipitator air-gaps. 

I. R. Smith 


Vanager, Rectifier & Brake Section, Motor and Control Division 
Westinghouse Electric Corporation 


PROPER CONTROL OF VOLTAGE must be furnished in d-c 
power supplies for Cottrell electrostatic dust precipi- 
tators. There are three control functions to he pro- 
vided: 


1. Voltage adjustment in small steps. Close voltage 
adjustment is needed in order to get maximum eff- 
ciency of precipitation. It has been found that this 
is obtained by operating just below the point at which 
frequent flashovers occur. The closer this adjustment 
can be made to the optimum value, the better will be 
the efficiency. Voltage steps of 5 kv would be entirely 
too coarse in a 75-kv power supply. 

2. Protection against and quick interruption of 
Hashover arcs. When flashovers do occur, a relatively 
large current can flow which could damage the pre- 
cipitator if left on for too long a time. It is essential 
then that the arc be interrupted quickly in some 
manner. 

3. Speedy restoration of voltage following the arc 
interruption. During the flashover and until the output 
voltage is restored to normal, precipitation is either 
zero or at very low efficiency. Since flashovers may be 
frequent, this off time could be a high percentage of 
the total time. Not only must the arc be interrupted 
as quickly as possible, but time lag in restoring volt- 
age must be held to a minimum. 

A method of control which meets all these require- 


High voltage _ or 
selenium rectifiers 
[= | ' 
teeta | 
' . ew . ' 


Saturable reactor circuit for adjusting voltage out- 
put to precipitator. Reactor coils also act as cur- 
rent limiters to drop voltage when arcing occurs. 
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‘the problem: “What happens when the controls cease to function?” 


Now=RELIABILITY IN SERVICE for your Electronic Controls 


through Alden Components for Plug-in Unit Construction 





ALDEN PLUG-IN UNIT CONSTRUCTION 


—giving these vital advantages: 




























1) If Electronic Controls fail, your cus- 
tomer is able to restore operation in 30 
seconds by plugging in replacement spare. 


2) Visual signals tell instantly what needs 
replacement or adjustment. 





3) Non-technical personnel can accomplish 
restoration of service. 


4) Individual units are compact enough to 
be airmailed to you for servicing. 








These design standards are absolutely vital 
to any manufacturer planning to incorporate 
electronic circuitry into his equipment, and 
expect to send that equipment out into 
shops, offices and all sorts of distant loca- 
tions and have it reliable in operation. Elec- 
tronic controls are wonderful when working 
smoothly. When they go awry, it’s usually 
some minor flaw, the tiniest thing . .. but can 
be a headache . . . unless you provide for 
easy finding and fixing, by designing to 
Alden Plug-in Unit Standards; using— 


The COMPONENTS 
to make it work! 





We have spent four years evolving the design 
principles of Alden Plug-in Unit Construc- 
tion and have perfected a completely inte- 
grated line of components to mount, cir- 
cuitize, house, fasten, monitor and connect 
all types of electronic devices, from simple 
recorder to giant computer. These compon- 
ents are already tooled and in production. 
No procurement headaches—prompt deliv- 
€ry—sometimes from stock. 


‘To design for RELIABILITY IN SERVICE, this Handbook is a MUST! oo 


Here are 226 pages unfolding in comprehensive detail the plug-in unit principles to assure 
RELIABILITY-IN-SERVICE in any electronic device. Complete specs of all the related 
components are included. With this Handbook an engineer can readily design any electronic 
device or circuitry to include the vital advantages of plug-in unit construction. 


=) ALDEN PRODUCTS COMPANY 


Your circuitry is unitized in compact vertical planes using ALDEN 
TERMINAL CARD MOUNTING SYSTEM. 
N 


+ {f+ 5576+ G = 


JUMPER STRIP 
Eliminates wiring 
for common circuits +§ 





PREPUNCHED NIATURE CARD-MTG. » YOUR are 
TERMINAL MTG. CARD TERMINALS SOCKETS ™ CIRCUIT 


You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Strip and Sockets 
staked to accommodate any circuitry—making complete units ready for housing. Components snap into 
unique Alden Terminals, are held ready for soldering. 


Your circuits become easily replaceable plug-in units by mounting 


in ALDEN PACKAGES or BASIC CHASES. 


ALDEN ‘‘20"" PLUG-IN 
PACKAGE COMPONENTS 








ALDEN ~i 
BASIC CHASSIS s )) 4”, 8” and 
COMPONENTS o 17” CHASSIS SIZES 

Shielded 
Construction 


Equipment is broken 
down into easily 


Alden components provide standard plug-in or slide-in housings 
replaceable plug-in units 


—with spares, your circuits become units replaceable in 30 seconds. 


Color-coding quickly identifies replacement units — non-inter- 
changeability of connectors positively prevents mis-matings. 


ALDEN UNIT CABLE 
Choice of 
variable pin 
patterns guar- 
antees against - 
mis-mating 


Variety of connectors 
assures plugging in 
only where intended. 





Socket to match 
Base pattern 





Your plug-in units are monitored with ALDEN SENSING ELEMENTS 
that spot trouble instantly. 







“FUSE-LITE””™ 
FUSEHOLDER 
INI- ““PAN-i-LITE” i 
” POINT “J Miniature - Fuse blow s— 
for instant Indicator Light lite glows 


voltage checks 





ALDEN SLIDE-IN BACK CONNECTORS give central color-coded 
check point of incoming and outgoing circuits, eliminate blind 
massing in block connectors. 








Color coding Generous 


bell-mouthing 





Floating 


Ten clip action 


Accessible 
uncongested 
solder terminals 


Avoid conventional 
rats nest wiring 


To be practical, Electronic Controls MUST be designed and built 
for RELIABILITY IN SERVICE. Alden Design Standards, Alden 
Components are the answer. 
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§ED) North Main Street, Brockton, Mass. 








ments has been developed for use in selenium-recti- 
fier power packs for electrostatic precipitators. A 
saturable reactor is inserted in the input circuit to 

| the primary of the rectifier transformer. Excitation for 

| the reactor is taken from the input source, through 

| an adjustable transformer and small rectifier as in- 

| dicated in the control circuit diagram. 

The potential at the primary of the rectifier trans- 

| former depends upon the impedance of the secondary 

| 

| 


coils of the saturable reactor. This impedance is in- 
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versely proportional to the current in the reactor con- 
_ trol coil. By changing the setting of the autotrans- 

former, the operator varies the control coil current 
| and, hence, the output voltage of the rectifier trans- 
former. 

Voltage control by this scheme is ideal. Smooth 
adjustment by means of the variable transformer can 
be obtained over a wide range of output. Voltage ad- 
justment characteristics of this control match those 
obtainable with an induction regulator. Flashover 
control in existing installations of either mechanical 
| or electronic rectifiers is obtained for the most part 
by the use of resistor ballast in the primary circuit. 
The resistor is either left in the circuit permanently, 
with consequent high power waste, or it is inserted 
by a relay when the flashover occurs, involving addi- 
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o- -< aeaeane | tional control apparatus. Here, the reactor again per- | 

a YOUR SMALL CHANGE WILL PAY BIG DIVIDENDS | forms the same function equally as well, without | 

precision manufac: Switch to Fischer! Get all the product- yower loss or added control 

turing makes? . 2 . I ve ; j 
improving, cost-reducing features of a | ; : 
precision-made turned nut for the same | The short circuit currents that are caused by flash- 
price or less than common punched nuts. over pass through the secondary coils of the saturable 


IMPROVES PRODUCT! LOWERS COST! By using | reactor. These short circuit currents bring about a | 


“Fischer Turned” Brass Nuts you get large voltage drop across the reactor. Thus, the volt- 
nuts that are counter-sunk both sides, 


=m < ve > ¢ S : » i é ry s ‘ >» 20] 

Rene TEE Geli hale... tee team bucee ige on the transformer primary and at the re ctifier 
and grease. Ready for application in- | terminals is reduced to a value that causes the arcing | 
stantly! Assembly is fast and easy. Gall- | 


: on sts to stop in a matter of 2 or 3 cycles. | 
Te — ps rhea nagage After the arc has been extinguished, voltage recov- | 
and every nut is tapped through at 90° ery to normal is quite rapid, since the d-c excitation 
to the face. There’s no off-angle seating. in the reactor is still the same as for normal operation. 


Rejection cost hits rock bottom! 
: On actual test, output voltage recovered to normal 
7 9 
MAKE A DESK-TOP TEST! We'll be glad to send in about one cycle. Ooe 
you quotations and samples. Use the ° 
coupon or request on your letterhead. 
There’s no obligation. Send today! 


** Feo ae ~ ~ 


~ BRASS NUTS 
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LOWER YOUR COSTS...IMPROVE YOUR PRODUCTS 


FISCHER SPECIAL MFG. CO. ABC 
446 Morgan St., Cincinnati 6, Ohio 
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Please send prices and samples of......... 


size nuts. Base prices on quantity of...... 
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